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DESCRIPTION 

PHARMACEUTICAL COMPOSITIONS OF CETP INHIBITORS 

5 TECHNICAL FELD 

This invention pertains to compositions and metiiods for tlie treatment or 
prophylaxis of cardiovascular disorders comprising CETP inhibitors. 

BACKGROUND ART 

10 Hyperlipidemic conditions associated witli elevated concentrations of total 

cholesterol and low-density lipoprotein (LDL) cholesterol are major risk factors for 
coronary heart disease, and atherosclerosis in particular. Additionally, numerous studies 
have demonstrated that a low plasma concentration of high-density lipoprotein (HDL) 
cholesterol is a powerful risk factor for the development of atherosclerosis. 

15 Cholesteryl ester transfer protein (CETP) is a plasma protein tliat facilitates tlie 

movement of cholesterj'l esters and triglycerides between various lipoproteins in tlie blood. 
The movement of cholesteryl ester from HDL to LDL by CETP has the effect of lowering 
HDL cholesterol and increasing LDL cholesterol. Lihibition of CETP activity by CETP 
inhibitors has been shown to effectively modify plasmid HDL/LDL ratios by elevating 

20 plasma HDL cholesterol and lowering plasma LDL cholesterol 

To be effective, CETP inhibitors must be absorbed into the blood. Oral dosmg 
of CETP inhibitors is prefened because to be effective such CETP inhibitors must be talcen 
on a regular basis, such as daily. CETP inhibitors, particularly those that have high binding 
activity, are generally hydrophobic, have extremely low aqueous solubility, and have low 

25 oral bioavailability when dosed conventionally. Such compounds have generally proven to 
be diflBcult to formulate for oral administration such that higli bioavailabilities are achieved. 

International Patent Application WO 02/11 7 1 0 recognizes tliis problem of low 
bioavailability and attempts to solve such a problem by formulating a composition 
comprising a solid dispersion of a CETP inhibitor in an amorphous form and a water- 

30 soluble polymer tliat increases the concentration of the CETP inhibitor in the environment 
of use. However, as many CETP inliibitors are in crystalline form, tliere is an ongoing 
need for improved compositions of crystalline CETP inliibitors. 

I Tlierefore, there remains a need for pharmaceutical compositions comprising 

CETP inhibitors in crj'stalline form that result in increased bioavailabilty of the CETP 

35 inhibitors in the environment of use. The invention provides such a pharmaceutical 

composition and methods of treating cardiovascular disorders using tlie pharmaceutical 
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compositions. Tliese and otlier advantages of the invention, as well as additional inventive 
features,, will be apparent from tlie description of the invention provided herein. 

DISCLOSURE OF INVENTION 
5 The invention provides a pharmaceutical composition comprising a cholesteryl 

ester transfer protein inhibitor and a water-insoluble concentration-enhancing additive, such 
as crospovidone. 

The invention also provides a method for treating or preventing a cardiovascular 
disorder in a mammal by administering to a mammal in need of sudi treatment a 
10 tlierapeutically effective amount of flie pharmaceutical composition provided by the 
invention. 

BRIEF DESCRIPTION OF DRAWINGS 
Figure 1 is a linear plot of the geometric mean plasma concentrations (jig/mL) of 
1 5 the active form of 5'-[2-([[l-(2-ethylbutyl)cyclohexyl]carbonyl]amino)phenyl] 2- 
raethylpropanethioate over 36 hours in Caucasian male patients, who v/ere orally 
administered 900 mg of 5'-[2-([[l-(2-ethyIbutyl)cyclohe}jyl]carbonyl]amino)phenyl] 2- 
methylpropanetliioate with food or without food. 

Figure 2 is a semi-logarithmic plot of the geometric mean plasma concentrations 
20 (^ig/mL) of the active form of 5'-[2-([[l-(2-ethylbutyl)cyclohexyl]carbonyl]amino)phenyl] 
2-methylpropanetliioate over 36 hours in Caucasian male patients, who were orally 
administered 900 mg of 5'-[2-([[l-(2-ethylbut3/l)cyclohejiyl]carbonyl]amuio)phenyl] 2- 
methylpropanethioate with food or witliout food. 

Figure 3 is plot of the mean changes from baseline (pre-dose) in CETP activity 
25 over 24 hours in Caucasian male patients, who were orally administered 900 mg of 5'-[2- 
([[l-(2-ethylbutyl)cyclohexyl]carbonyl]amino)phenyl] 2-metliylpropanethioate with food or 

without food. 

Figure 4 is a plot of mean CETP activities and mean plasma concentrations of 
the active form of ^-^-([[l -(2-ethylbutyl)cyclohexyl]carbonyl]amino)phenyl] 2- 
30 methylpropanethioate over 24 hours in Caucasian male patients following tlie oral 

administration of 900 mg of 5'-[2-([[l-(2-ethylbutyl)cyclohexyl]carbonyl]amino)phenyl] 2- 
methylpropanethioate with food. 
/ Figure 5 is a plot of mean CETP activities and mean plasma concentrations of 

tlie active form of 5'-[2-([[l-(2-ethylbut5'l)cyclohexyl]carbonyI]amino)phenyl] 2- 
3 5 metliylpropanethioate over 24 hours in Caucasian male patients follo^^'ing tlie oral 

administration of 900 mg of 5'-[2-([[l-(2-ethylbutyl)cyclohex5'l]carbonyl]amino)phenyl] 2- 
metliylpropanethioate without food. 
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The invention provides compositions of at least one CETP inhibitor and at least 
one water-insoluble concentration-enhancing additive, Avherein the additive desirably 
increases the bioavailability of the CETP inliibitor, or tlie active form thereof, relative to the 
5 administration of the CETP inhibitor in tlie absence of the additive. 

The CETP inhibitor signifies any compound that inliibits CETP or forais an 
active form that inhibits CETP. Any suitable CETP inliibitor can be used in the context of 
tlie invention, such as tliose described in U.S. Patents 6,140,342, 6,140,343, 6,147,089, 
6,147,090, 6,197,786, and 6,426,365; European Patent Application Numbers EP 796846 Al 
10 and EP 818448 Al; and Intemational Patent Application Numbers WO 98/04528, WO 

98/35937, WO 99/14174, WO 99/14204, WO 99/14215, WO 99/41237, and WO 02/11710. 



or a prodrug compound, phamiaceutically acceptable salt, enantiomer, stereoisomer, hydrate, 
or solvate of tiie compound of Fonnula L In Formula I, R represents a substituted or 

25 unsubstituted Ca-io cycloalkyl group or a substituted or unsubstituted C5-8 cycloalkenyl 

group. Each of Xi, X2, X3, and X4 may be the same or different and represents one or more 
of the following: a hydrogen atom; a halogen atom; a Cm alkyl group; a halo-CM allcyl 
group; a Cm alkoxy group; a cyano group; a nitro group; an acyl group; or an aryl group. Z 
represents a hydrogen atom, -YRi (wherein Y represents -CO- or-CS-, and Ri represents 

30 a substituted or unsubstituted straight chain or branched Cmo allcyl group; a Cm alkoxy 
group; a Cm allcylthio group; a substituted or unsubstituted amino gi^oup; a substituted or 
unsubstituted ureido group; a substituted or unsubstituted C3.10 cycloallcj'l group; a 

/ substituted or unsubstituted C3-10 cycloallcjd Cmo allcyl group; a substituted or unsubstituted 
aryl group; a substituted or unsubstituted arallcyl group; a substituted or unsubstituted 

35 arj'Ialkenyl group; a substituted or unsubstituted arylthio group; a substituted or 

unsubstituted 5- or 6-membered heterocyclic group having 1-3 nitrogen, oxygen, or sulflir 
atoms; or a substituted or unsubstituted 5- or 6-membered heteroarylaklyl group), or-S-R2 



20 



15 
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(wherein R2 represents a substituted or unsubstituted Ci-4 alkyl group or a substituted or 
unsubstituted aryl group). 

The tenn "straight chain or branched Cmo allcyl group" used herein means an 
alkyl group having 1-10 carbon atoms which may be straight or branched. Specific 
5 examples tliereof include methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert- 
butyl, pentyl, isopentyl, neopentyl, tert-pentyl, 1-ethylbutyl, 2-etliylbutyl, 1-propylbutyl, 
l^l-dimethylbutjd, l-isobutyl-3-metliylbutyl, 1-ethylpentyl, l-propylpent5^1, 1- 
isobutylpentyl, 2-ethylpentyl, 2-isopropyIpentyl, 2-tert-butylpentyl, 3-etliylpentyl, 3- 
isopropjdpentj'l, 4-metliylpentyl, 1,4-dimetiiylpentyl, 2,4-dimetliylpentyl, l-ethyl-4- 
10 methylpentyl, hexyl, 1-ethylhexyl, l-propjdhexyl, 2-etliylhexyl, 2-isopropylhexyl, 2-tert- 
butylhexyl, 3-ethylhexyl, 3-isopropylhexyl, 3-tert-butylhexyl, 4-ethylhexyl, 5-methylhexyl, 
heptyl, l-etliylheptyl, 1-isopropylheptyl, 2-ethylheptyl, 2-isopropyIlieptyI, 3-propylheptyl, 
4-propyllieptyl, 5-ethylheptyI, 6-methylheptyl, octyl, 1-ethyloctyl, 2-ethyloctyl, nonyl, 1- 
niethylnonyl, 2-metliyInonyI, decyl, and the like groups. A straight chain or branched alkyl 
15 - group having 1-8 carbon atoms is preferred; 

The term "Gm lower alkyl group" used herein means an alkyl group having 1-4 
carbon atoms, and specifically includes methyl, etliyl, propyl, isopropyl, butyl, isobutyl, 
sec-butyl, tert-butjd, and the lilce groups. 

The term "stiaight chain or branched C2.10 alkenj/l group" means an alkenyl 
20 group having 2-10 carbon atoms with at least one or more double bonds, which may be 

straight or branched. Specific examples thereof include allyl, vinyl, isopropenyl, 1-propenyl, 
l-metliyl-2-prppenyl, 2-methyl-2-propen34, l-metli3d-l-butenyl, crot3'l, l-methyl-S-butenj'l, 
3-methyl-2-butenyl, l,3-dimeth3d-2-butenyl, l-pentenj'l, l-metliyl-2-pentenyl, l-ethyl-3- 
pentenyl, 4-pentenyl, 1,3-pentadienyl, 2,4-pentadienyl, 1-hexenyl, l-methyl-2-hexenyl, 3- 
25 hexenyl, 4-hexenyl, l-butyl-5-hexenyl, 1,3-hexadienyl, 2,4-hexadienyl, l-hepten}^, 2- 

heptenyl, 3-heptenyl, 4-heptenyl, S-heptenjd, 6-heptenyl, 1,3-heptadienyl, 2,4-heptadienyl, 
1-octenyl, 2-octenyl, 3-octenyl, 4-octen34, 5-octenyl, 6-octenyl, 7-octenyl, 1-nonenyl, 2- 
nonenyl, 3-nonen)'l, 4-nonenyl, 5-nonenyl, 6-nonenyl, 7-nonenyl, 8-nonenyl, 9-decenyl, and 
the like groups. An alkenyl group having 2-8 carbon atoms, which may be straight or 
30 branched, is preferred. 

The term "halogen atom" means fluorine, chlorine, and bromine atoms. 
The term "halo-Cw alkyl group" means the above-described Cm lower allcyl 
/ group substituted with 1-3 halogens, which may be tlie same or different. Specific 

examples thereof include fluoromethyl, chlorometliyl, bromomethyl, difluoromethyl, 
35 dichlorometliyl, trifluorometh}^, trichloromethyl, chloroethyl, difluoroethyl, trifluoroetliyl, 
pentachloroetliyl, bromopropyl, dichloropropyl, trifluorobutyl, and tlie like groups. 
Trifluoromethyl and chloroethyl are preferred. 
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Tlie term "Ci^ lower alkoxj' group" meaiis the alkoxy group containing tlie C1-4 
lower allcyl group as described above. Examples tliereof include methoxy, ethoxy, propoxy, 
isopropoxy, butoxy, isobutoxy, sec-butoxy, tert-butoxy, and tlie like groups. 

Tlie term "Ci^ lower allcylthio group" means the allcyltliio group containing the 
5 Cm lower alkyl gi'oup as described above. Examples thereof include methylthio, ethylthio, 
propylthio, isopropylthio, butylthio, isobutyltliio, sec-butylthio, tert-butylthio, and the like 
groups. 

The term "C3-10 cycloallcyl group" means a cycloalkyl group having 3-10 carbon 
atoms, which may be monocyclic or polycyclic. Examples thereof include cyclopropyl, 

10 cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, octahydroindenyl, 

decaliydron^htliyl, bicyclo[2.2.1]hep1yl, adamantyl, and the lilce groups. Preferred are 
those having 5-7 carbon atoms, including cyclopentyl, cyclohexyl, and cycloheptyl. 

Hie term "C5.8 cycloalkenyl group" means a cycloalkenyl group having 5-8 
carbon atoms witli one or more double bonds on tlie ring. Examples thereof include 

15 cyclopentenyl, cyclohexenyl, cycloheptenyl, cyclooctenyl, cyclopentadienyl, 

cyclohexadienyl, cycloheptadienyl, cyclooctadienyl, and the like groups. Preferred are 
those with 5-7 carbon atoms, including cj^clopentenyl, cyclohexenyl, and cycloheptenyl. 

The term "C3-10 cycloalkyl Cmo alkj/l group" means the above-described strai^t 
chain or branched Cmo allq'l group substituted witli tlie above-described C3-10 cycloalkyl 

20 group. Specific examples thereof include cyclopropylmetliyl, cyclopentylmethyl, 

cyclohexylmetliyl, cycloliexyl cyclopentylmethyl, dicyclohexylmethyl, 1-cyclopentyletliyl, 
Ircyclohexyletliyl, 2-cyclopropylethyl, 2-cyclopentyletliyl, 2-cyclohejqflethyl, 2- 
cycloheptylethyl, 1-cyclohexyl-l-methylethyl, 1-cyclohexylpropyl, 2-cyclopentylpropyl, 3- 
cyclobutylpropyl, 3-cyclopentyIpropyl, 3-cyclohexylpropyl, 3-cycloheptylpropyl, 1- 

25 cyclopropyl-l-methylpropyl, l-cyclohexyl-2-methylpropyl, 1-cyclopentylbutyl, 1- 
cyclohexylbutyl, 3-cyclohexylbutyl, 4-cyclopropylbutyl, 4-cyclobutylbutyl, 4- 
cyclopentylbutyl, l-cyclohexyl-l-methylbut5'l, 1 -cyclopentyl-2-ethylbutyl, l-cyclohexyl-3- 
methylbutyl, l-cyclopentylpentj^l, l-c5'clohexyIpent5/l, 1-cyclohexylmethylpentyl, 2- 
cyclohexj/lpentyl, 2-cycloliex34metliylpentyl, S-cyclopentylpentj'l, l-cyclohexyl-4- 

30 methylpentyl, 5-cyclopentylpentyl, l-cyclopent5'lhexyI, l-cyclohexylhex^d, 1- 

cyclopentylmethylhexyl, 2-cyclopentyIliexyl, 2-cyclopropylethylhexyl, 3-cycIopentylhexyl, 
1-cyclohexylheptyI, 1-cyclopentyl-l-nietliyIheptyl, l.cyclohexyl-l,6-dimetliyiheptyl, 1- 

/ cycloheptyloctyl, 2-cycIopentyloctyl, 3-cyclohexyloctyl, 2-cyclopentybnetliyloctyl, 1- 
cyclopentylnonyl, 1-cyclohexylnonyl, 3-cyclopropylnonyI, 1-cycIopentyldecyl, 1- 

35 cyclohex5'lundecyl, 1-cyclopentjdtridecyl, 2-cyclohex3^1tridecyl, and die like groups. 

The "aryl group" includes phenyl, naphtliyl, antlir)'^ phenantliryl, biphenj'l, and 
the like groups. Phenyl, naphthyl, and biphenyl groups are preferred. 
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The "arallcyl group" means the above-described C1-4 lower allcyl group 
substituted witli one or more aryl groups as described above. Examples thereof inckide 
benz34, benzliydryl, trityl, phenetliyl, 3-phenylpropyl, 2-phenylpropyl, 4-phenylbutyl, 
naphthylmetliyl, 2-naphthyletliyl, 4-biphenyhTiethyl, 3-(4-biphenyl) propyl, and the like 
groups. 

The "arylalkenyl group" means an alkenyl group having 2-4 carbon atoms 
substituted with the above-described aryl group. Examples thereof include 2-phenylvinyl, 
3-phenyl-2-propenyl, 3-phenyl-2-raethyl-2-propenyl, 4-phenyl-3-butenyl, 2-(l- 
naphtliyl)vinyl, 2-(2-naphthyl)vinyl, 2-(4-biphenyl)viiiyl, and the lilce groups. 

The "aryltliio group" means an aryltliio group containing the above-described 
aryl group and specifically include phenylthio, naphthylthio, and the like groups. 

The "heterocyclic group" means a 5- and 6-raembered aromatic or non-aromatic 
heterocyclic ring containing at least one or more, specifically 1-4, preferably 1-3, hetero 
atoms selected from nitrogen, oxygen, and sulfur atoms. Specific examples thereof include 
aromatic heterocyclic rings such as liiiatriazolyl, tetrazolyl, dithiazolyl, oxadiazolyl, 
thiadiazolyl, triazolyl, oxazolyl, pyrazolyl, pyrroljd, fiiryl, thienyl, tetrazinyl, triazinyl, 
pyrazinyl, p5/ridazin54, pyrimidinyl, pyrid}^, or the like groups and non-aromatic 
heteroc3'clic rings such as dioxoran}^, pyrrolidinyl, tetrahydrofiiryl, tetrahydrotliienyl, 
dithiadiazinj'l, tliiadiazinyl, morpholino, morp»holinyl, or-iazinyl, tiiiasinyl, piperazinyl, 
piperidyl, piperidino, pyranyl, tliiopyranyl, or tlie like groups. Preferable groups are 
aromatic heterocyclic (heteroaryl) groups including furyl, tliienyl, pyrrolyl, pyridyl, and tlie 
like and non~aromatic heterocyclic groups containing at least one nitrogen atom, including 
pj'rrolidinyl, tetraliydroflirj/l, piperazinyl, piperidyl, piperidino, and tlie like groups. 

The "heteroarylallvyl group" means tlie above-described C1-4 lower allcj'l group 
substituted with the above-described 5- or 6-membered aromatic heterocyclic (heteroarj'l) 
group and specifically include 2-thienylmethyl, 2-furylmethyl, 2-p5aidylmetliyl, 3- 
pyridylmethyl, 2-thienyl-2-etliyl, S-furyl-l-ethj'1, 2-pyridy 1-3 -propyl, and tlie like groups. 

The "acyl group" specifically includes formyl, acetyl, propionyl, butyryl, 
isobutsTyl, valeryl, isovaleryl, pivaloyl, hexanoyl, acryloyl, propioloyl, metacrj'loyl, 
crotonoyl, benzoyl, naphtlioyl, toluoyl, hydroatropoyl, atropoyl, cinnamoyl, fiiroyl, thenoyl, 
nicotinoyl, isonicotinoyl, glucoloyl, lactoyl, glyceroyl, tropoyl, benzyloyl, salicyloyl, 
anisoyl, vaniloyl, veratoroyl, piperoniroyl, protocatechoyl, galloyl, cyclopentanecarbonyl, 
cyclohexanecarbonj'l, cycloheptanecarbonyl, 1 -methyl cyclohexanecarbonyl, 1- 
isopentylcyclopentanecarbonyl, 1-isopentyl cyclohexanecarbonyl, tert-butoxycarbonyl, 
methoxycarbonyl, ethoxj'carbonyl, 2-(l- 

isopentylcyclohexanecarbonylaniino)phenylthiocarbon3d, and the like groups. Prefeixed are 
acetj'l, tert-butoxycarbonj'l, benzoyl, l-metliylcj/clohexanecarbonj'l, 1- 
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isopentylcyclopentanecai'bonyl, l-isopentjdcyclohexanecai'bonyl, and 2-(l- 
isopentylcyclohexanecarbonyIamino)phen3^1tlaipcarbonyl. 

The tenn "substituted or unsubstituted" of the "substituted or unsubstituted 
cycloallcyl group/' the "substituted or unsubstituted C5-8 cycloalkenyl group," and the 
5 "substituted or unsubstituted C3-10 cycloallcyl Ci-io allcyl group'' described for R, Ri, and tlie 
like means that the group may be substituted with 1-4 substituents which may be the same 
or different and any position may be arbitrarily substituted without any limitation. Specific 
examples of these groups are the above-described straiglit chain or branched Cmo alkyl 
group; the above-described straight chain or branched C2-10 alkenyl group; tlie above- 

10 described C3.10 cycloallcyl group; tlie above-described Cuo cycloalkenyl group; tlie above- 
described C3.10 cycloalkyl d-io alkyl group; tlie above-described aryl group; an amino 
group; a Cm lower allcylamino group such as methylamino, ethylamino, or the like groups; 
an acylamino group such as acetylamino, propionylamino, benzylamino, or the like groups; 
an 0x0 group; the above-described arallcyl group; the above-described arylalkenyl group, 

15 and the like. 

The above substituents are recommended as substituents for R. Among these, 
preferred for Ri are the above-described sti"aight chain or branched Cmo allcyl group, the 
above-described C3.10 cycloallcyl group, tlie above-described C5-8 cycloalkenjd group, the 
above-described aryl group, and tlie above-described amino group. 

20 The term "substituted or unsubstituted" of tlie "substituted or unsubstituted aryl 

group," tlie "5- or 6-membered heterocyclic group containing 1-3 nitrogen, oxj'gen, or 
sulfiir atoms," the "substituted or unsubstituted arallcyl group," tlie "substituted or 
unsubstituted ar3/lalkenyl group," tlie "substituted or unsubstituted aryltliio group," and tlie 
"substituted or unsubstituted 5- or 6-menibered heteroarylallcyl group" described with 

25 respect to R, Ri, and the like means that tlie groups may be substituted with 1-4, preferably 
1 -3, substituents which may be tlie same or different and any position may be arbitrarily 
substituted without particular restriction. Examples of tiiese groups include the above- 
described straight chain or branched C^o alkyl group, preferably a straight chain or 
branched Ci^ arallcyl group; tlie above-described straight chain or branched C2-10 alkenyl 

30 group, preferably a straight chain or branched C2-6 alkenyl group; tlie above-described 

halogen atom; a nitro group; the above-described amino group tliat may be substituted with 
the above-described lower alkyl group or the above-described acyl group; aliydroxjd 

/ group; the above-described Cm lower allcoxy group; the above-described C1.4 lower 

allcyltliio group; the above-described halo-Ci-4 lower allcyl group; the above-described acyl 

35 group; an 0x0 group, and the like. 
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The above substituents are recommended as substituents mainly for Ri. Among 
these, preferred for R the above-described straight chain or branched Ci-s allcyl group, tlie 
above-described halogen atom, and a nitro group. 

The "substituted or unsubstituted" of tiie "substituted or unsubstituted straiglit 
i chain or branched d-io allcyl group" described for Ri and tlie like means tlmt the group may 
be substituted with 1-3 substituents which may be the same or different and any position 
may be arbitrarily substituted witliout particular restriction. Examples of these groups are 
tlie above-described lower alkoxy group; the above-described Ci^ lower alkyl group; 
tlie above-described amino group that may be substituted witli an acyl or hydroxyl group; 
3 the above-described lower Ci^ alkylthio group; a carbamoyl group; a hydroxyl group; the 
above-described halogen atom; tlie above-described acyloxy group containing an acyl 
group; a carboxyl group; the above-described acyl group; the above-described aryloxy 
group containing an aryl group that may be substituted; and the like. 

Tlie "substituted or unsubstituted" of the "Ci^ lower alkyl group" described with 
L5 respect to R2 and the like means that the group may be substituted with 1-3 substituents 
which may be the same or different and any position may be arbitrarily substituted without 
particular restriction. Examples of the group include the above-described Cm lower alkoxy 
group; the above-described amino group that may be substituted with the above-described 
Ci-4 lower alkyl group or the above-described acyl group; the above-described Cm lower 
20 alkylthio group; a carbamoyl group; a hydroxyl group; a carboxyl group; tlie above- 
described acyl group; the above-described heterocyclic group (particularly aromatic 
heterocyclic groups such as thienyl or non-aromatic heterocyclic group such as 
tetrahydrofijryl); and the like. 

The term "substituted or unsubstituted" of the "substituted or unsubstituted 
25 amino group" and tlie "substituted or unsubstituted ureido group" described witli respect to 
Ri means tliat Uie groups may be substituted with one or more, preferably 1-2, substituents 
which may be the same or different and any position may be arbitrarily substituted without 
particular restriction. Examples of these groups are tlie above-described Cm lower alkyl 
group; a hydroxyl group; the above-described acj'l group; tlie above-described aryl group 
30 which may be substituted with tlie above-described Cm lower alkoxy group; and the like. 

More specifically, preferred as tlie "straight chain or branched Ci-io allcyl group" 
for R are methyl, etliyl, isopropyl, butyl, isobutyl, tert-butyl, heptyl, 1-propylbutyl, and 1- 
isobutyl-3-niethylbutyl. 

The "straiglit chain or branched C2-10 alkenyl group" referred to as R are 
35 preferably allyl, vinyl, isopropenyl, l-metliyl-2-propenyl, 2-methyl-2-propenyl, 1 -metliyl-1- 
butenyl, crotyl, I,3-dimetliyl-2-butenyl, 1-pentenyl, and l-methyl-2-pentenyl. 
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The "halo-Ci-4 lower alkyl group" for R means a C1.4 lower allcyl group, 
particularly preferably a methjd group, substituted with tlie above-described halogen atom, 
particularly preferably fluorine and chlorine, with being a tfifluoromethyl group preferred. 
The "substituted or unsubstituted C3-10 cycloallvyl group" for R means a C3-10 
5 cycloallcyl group (particularly preferably cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptj'l, octaliydroindenyl, decahydronaphthyl, adaraantyl, and bicyclo[2.2. l]heptyl) 
that may be substituted with 1-4 substituents selected from the above-described straight 
chain or braiched Cmo alkyl group (particularly preferably a Ci-s alkyl group such as 
metliyli etliyl, propyl, isopropyl, butyl, isobutyl, tert-b'utyl, pentyl, isopentyl, 2,2- 

1 0 dimethylpropyl, 4-methylpentyl, 2-ethylbutyl, or the like), the above-described straight 

chain or branched C2-10 alkenyl group (particularly preferably a C2-8 alkenyl group such as 1- 
metliylvinyl, 2-metliylvinyl, 3-methyl-3-propenyl, or the like), the above-described C3-10 
cycloallcyl group ^particularly preferably a C3-7 cycloallcj'l group such as cyclopropyl, 
cyclopentjd, cyclohexyl, or the like), tlie above-described C5-8 cycloalkenyl group 

15 (particularly preferably a C5-6 cycloalkenyl group such as cyclopentenyl, cyclohexenyl, or 
the like), the above-described C3.10 cycloallcyl d-io allcyl group (particularly preferably a C3- 
7 C3'cloallc3d Cm allcyl group such as cyclopropylmetliyl, 2-cyclopropylethyl, 2- 
cyclopentylethyl, cyclohejcyhnetliyl, 2-cyclohexyletliyl, or the like), the above-described 
aryl group (particularly preferably a phenyl group), an 0x0 group, the aboA^e described 

20 arallcjd group (particularly preferably a phenyl lower allcyl group such as benzyl, 

phenethyl, or tlie like), and tlie above-described arylalkenyl group (particularly preferably a 
2-phenylvinyl group). Preferiable examples tliereof include 2,2,3,3-tetrametliylcycloprop54, 
1-isopentylcyclobutyl, l-isopropylcyclopent34, l-isobutj'lcj'clopentyl, 1- 
isopentj'lcyclopentyl, l-c3/clohexylmeth3'lcyclopentyl, cyclohexyl, 1 -methyl cyclohexyl, 1- 

25 ethylcyclohexyl, l-propylc3'clohexyl, 1-isopropylcyclohexyl, 1-butylcyclohexyl, 1- 
isobutjdcj'clohexyl, 1-pentylcyclohexyl, 1-isopentylcyclohexyl, l-(2,2- 
dimethylpropyl)cycIohexyI, l-(4-methylpentyl)cyclohexyl, l-(2-etli54butyl) cyclohexyl, 4- 
tert-butyl-l-isopentylcyclohexyl, 1-cyclopropylcycIohexyl, 1-bicyclohexyl, 1- 
phenylcyclohexyl, 1-cyclopropylmethylcyclohexyl, l-cyclohexyhnetliylcj'clohexyl, l-(2- 

30 cyclopropi'lethyl) cyclohexyl, l-(2-cyclopentylethyl)cyclohexyl, l-(2- 
cyclohexyletliyl)cyclohexyI, 4-metliylcyclohexyl, 4-propylcyclohexyl, 4- 
isopropylcyclohexyl, 4-tert-butylcyclohexyl, 4-pentylcyclohexyl, 4-bicyclohexyl, 1- 
isopent3'lcycloheptyl, 3a-octahydroindenyl, 4a-decahydronaplitIiyl, 1-adaniantyl, and 7,7- 
dimetliyl-l-(2-oxo)-bicyclo[2.2.1]heptyl The site of substitution is not specifically limited, 

35 but particularly preferably at position 1 . Any substitution group as described above may be 
used, but tlie straight chain or branched Cmo allcyl group is particularly preferred. 
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A particularly preferable example of the substituted C3.10 cycloallcyl group is a 1- 
substituted-Ca-io cycloallcyl group. The "l-substituted-Cs-io cycloalkyl group" means a 
cycloalkyl group (for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and 
cycloheptyl, preferably a C5.7 cycloallcyl group, particularly preferably a cyclohexyl group) 
that is substituted at position I witli substituents selected from the above-described straight 
chaui or branched Cuo alkyl group (particularly preferably a Ci-g allcyl group such as 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, pentyl, isopentyl, 2,2-dimetliyIpropyl, 4- 
metliylpentyl, or 2-etliylbutyl), tlie above-described straight chain or branched Ca-ioalkenyl 
group (particularly preferably a C2.8 alkenyl group such as 1-metlaylvinyl, 2-methyIvinyl, or 
3-methyl-3-propenyl), tlie above-described C3-10 cycloaUcyl (particularly preferably a C3.7 
cycloalkyl group such as cyclopropyl, cyclopentyl, or cyclohexyl), the above-described C3.8 
cycloalkenyl group (particularly preferably a Cs^ cycloalkenyl group such as cyclopentenyl 
or cyclohexenyl), the above-described C3-10 cycloalkyl Cuo allc}'! group (particularly 
preferably a C3-7 cycloallcyl Cm lower alkyl group such as cyclopropylmetlayl, 2- 
cyclopropylethyl, 2-cyclopentyleliiyl, cyclohexyhnethyl, or 2-cyclohexylethyl), the above- 
described aryl group (particularly preferably a phenyl group), the above-described aralkyl 
group (particularly preferably a phenyl C^lovyer alkyl group such benzyl and phenethyl), 
and an arylalkenyl group (particularly preferably 2-phenylvinyl). Preferable examples of 
the l-substituted-Ca-iocycIoallcj'I group include 1-isopentylcyclobutyl, 1- 
isopropylcyclopentyl, 1-isobutylcyclopentyl, 1 -isopentyl cyclopentyl, 1- 
cyclohexylmetliylcyclopentj'l, 1-methylcyclohexyl, 1 -etliylcyclohexyl, 1-propylcyclohexyl, 
1-isopropylcyclohexyl, l-but^'lcyclohexyl, 1 -isobutyl cyclohexyl, 1-pentylcyclohexyl, 1- 
isopentylcyclohejiyl, l-(2,2-dimetIiylpropyl)cyclohex3'l, l-(4-metlaylpentyl)cyclohexyI, 1- 
(2-ethyIbutyl)cyclohexyl, l-c5'clopropyl cyclohexyl, l-bicyclohexjd, 1-phenylcyclohexyl, 1- 
cyclopropylmethylcyclohexyl, l-cyclohexylmethylc3'clohexyl, l-(2- 
cyclopropylethyl)cyclohexyl, 1 -(2-cy clopentylethyl)cyclohexyl, 1 -(2- 
cyclohexylethyl)cyclohexyl, and l-isopent5'lcycloheptyl. The straight chain or branched 
Ci-io allcyl group is particularly preferable as a substituent at position 1. 

The substituent for fee "substituted or unsubstituted C3.8 cycloalkenyl group" for 
R is the same as that for Hie above "substituted or unsubstituted C3.10 cycloallcyl group." 
Specifically, it means a cycloalkenyl group (especially cyclopentenyl and cyclohexenyl) 
tliat may have 1-4 substituents selected from flie above-described straiglit chain or branched 
Ci.io allcyl group (particularly preferably a Ci-g alkyl group such as methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, pentyl, isopentyl, 2,2-dimethylpropyl, 4-metliylpentyI, or the lilce), 
the above-described straight chain or branched C2.10 alkenyl group (particularly preferably a 
C2.8 alkenyl group such as l-metliylvinj'l, 2-methylvinyI, 3-methyI-3-propenyl, and tlie like), 
the above-described C3-10 cycloalkyl group (particularly preferably a C3.7 cycloallcyl group 
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such as cyclopropyl, cyclopentyl, cyclohexyl, or tlie like), tiie above-described C5.8 
cycloalkenyl group (particularly preferably a C5.6 cycloalkenyl group like cyclopentenyl, 
cyclohexenyl, or tlie like), the above-described C3.10 cycloallcyl Cmo allcyl group 
(particularly preferably a C3.7 cycloallcyl C1.4 lower alkyl group such as cyclopropyl methyl, 
5 2-cyclopropyIethyl, 2-cyclopentylethyl, cyclohexylmethyl, 2-cyclohexylethyl, or tlie like), 
the above-described aryl group (particularly preferably a phenyl group), an 0x0 group, tlie 
above-described arallcyl group (particularly preferably a phenyl Cm lower alkyl group such 
as ben2yl, phenethyl, or the like), and arylalkenyl group (particularly preferably 2- 
phenylvinyl). Preferable examples of the cycloalkenyl group includes l-isopropyl-2- 

10 cyclopentenyl, l-isopropyl-3-cyclopentenyl, lrisobutyl-2-cyclopentenyl, l-isobutyl-3- 
cyclopentenyl, l-isopentyl-2-cyclopentenyl, I-isopentyl-3-cyclopentenyl, 1- 
cyclohexylmethyl-2-cyclopentenyl, l-cyclohexylmetliyl-S-cyclopenlenjd, 1-cyclohexenyl, 
2"CycIohexenyl, S-cyclohexenjd, l-methyI-2-cyclohexenyl, l-metliyl-3-cyclohexenyl, 1- 
ctliyl-2-cyclohexenyl, l-ethyl-3-cyclohexenyl, l-propyl-2-cyclohexenyl, l-propyl-3- 

15 cyclohexenyl, l-isoprop54-2-cyclohexenyl, l-isopropyl-3-cycIohexenyl, l-butyl-2- 
cyclohexenyl, l-butyl-3-cyclohexenyl, l-isobutyl-2-cyclohexenyl, l-isobutyl-3- 
cyclohexen}^, l-pentyl-2-cyclohexenyl, l-pentyl-3 -cyclohexenyl, l-isopentyl-2- 
cyclohexenyl, l-isopentjd-S-cycloheTvenjd, l-(2,2-dimethylpropyI)-2-cyclohexenyl, l-(2,2- 
dimethylprop3d)-3-C3'clohexenyl, l-(4-metliylpent34)-2-cyclohe?:enyl, 1 -(4-rnethylpenIyl)-3- 

20 cyclohexenyl, l-cyclopropyl-2-cyclohexenyl, l-cyclopropyl-3 -cyclohexenyl, 1-cyclohexyl- 
2-cyclohexenyl, l-cyclohexyl-3 -cyclohexenyl, l-phenyl-2-cyclohexenyl, l-phenyl-3- 
cyclohexenyl, l-cycloprop3dmetliyl-2-cyclohexenyl, l-cj^clo propylmethyl-3 -cyclohexenyl, 
l-cyclohexylmethyl-2-cyclohexenyl, l-cyclohexylmethyl-3-cyclohexenyl, 1 -(2- 
cyclopropyletliyI)-2-c3/clohexen)4, l-(2-cyclopropylethyl)-3 -cyclohexenyl, l-(2- 

25 cyclopent3dethyl)-2-cyclohexenyl, l-(2-cyclopentylethyl)-3-cyclohexenyl, lr(2- 

cyclohexylethyl)-2-cyclohexen5'l, and l-(2-cyclohexylethyl)-3-cyclohexenyl. There is no 
special restriction on the substitution position, but tlie particularly preferred position is 
position 1. Any one of the above substituents may be.used, but tiie straight chain or 
branched Cmo allcyl group or the C3-10 cycloalkyl Cm allcyl group is particularly prefened. 

30 A particularly preferable example of the substituted C5.8 cycloalkenyl group is a 

l-substituted-Cs-g cycloalkenyl group. The "l-substituted-Cj-g cycloalkenyl group" means a 
cycloalkenyl groups (particularly preferably a C5-6 cycloalkenyl group such as cyclopentenyl 

/ or cyclohexenyl) that is substituted at position 1 with substituents selected from the above- 
described straiglit chain or branched Ci.ioallc34 gi-oup (particularly preferably a Ci-s allcyl 

35 group such as methyl, etliyl, propyl, isopropyl, butyl, isobut3'l, pentyl, isopent3d, 2,2- 

dimethyl propyl, and 4-methylpentyl), the above-described straight chain or branched C2-10 
alkenyl group (particularly preferably a C2.8 aikenyl group such as 1-metliylvinyl, 2- 
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metliyl vinyl, or S-metliyl-S-propenjd), tlie above-described Ca-io cycloallcyl group 
(particularly preferably a C3-7 cycloallcyl group such as cyclopropyl, cyclopentyl, or 
cyclohexyl), the above-described C5-8 cycloalkenyl group (paiticularly preferably a C5-6 
cycloalkenyl group such as cyclopentenyl or cyclohexenyl), the above-described Cs^io 
5 cycloallcyl Cmo allcyl group (particularly preferably a C3.7 cycloallcyl Cm lower allcyl group 
such as cyclopropylmetliyl, 2-cyclopropylethyl, 2-cyclopentylethyl, cyclohexylmethyl, or 2- 
cyclohex3detliyl), tlie above-described aryl group (particularly preferably a phenyl group), 
the above-described arallcyl group (particularly preferably a phenyl Cm lower allcyl group 
such as benzyl or phenetliyl), and the above-described' aiylalkenyl group (particularly 

10 preferably a 2-phenylvinyl group). Preferable examples of tlie l-substitiited-Cs-s 

cycloallcenyl group include l-isopropyl-2-cyclopentenyl, l-isopropyl-3 -cyclopentenyl, 1- 
isobutyl-2-cyclopentenyl, l-isobutyl-3-cyclopentenyl, l-isopentyl-2-cyclopentenyl, 1- 
isopentj/l-S-cyclopentenyl, l-cyclohexylmethyl-2-cyclopentenyl, l-cyclohexylmefliyl^S- 
cyclopentenyl, l-methyl-2-cyclohexenyl, l-methyl-3-cyclohexenyl, l-ethyl-2-cyclohexenyl, 

15 l-ethyl-3-cyclohexenyl, l-propyl-2-cyclohexenyl, l-propyl-S-cj'clohexenyl, l-isopropyl-2- 
cyclohexenyl, l-isopropyl-3-cyclohexenyl, l-butyl-2-cyclohexenyl, l-butyl-3-cyclohexenyl, 
l-isobutyl-2-c5^clohe?<en34, l-isobut^^-S-cyclohexenyl, I -pentyl-2-cyclohexenyl, l-pentyl-3- 
cyclohexenyl, l-isopentyl-2-cyclohexenyl, l-isopentyl-3-C5^clohexenyl, l-(2,2- 
dimetlTylpropyl)-2-cyclohexenyl, l-(2,2-dimethylpropyl)-3-cyclohe7:enyl, l-(4- 

20 meth34pentyl)-2-cyclohexenyl, l-(4-methyIpentyI)-3-cyclohexenyl, l-cyclopropyl-2- 

cyclohexenyl, l-cyclopropyl-3-cyclohexenyl, l-cyclohexyl-2-cyclohexen54, 1-cycIohexyl- 
3-C3'clohexenyl, l-phenyl-2-c3^clohexenyl, l-pheu3/^3-cyGlohexen3'l, l-C3'cIoprop3'lmethyl- 
2-cyclohexenyI, l-cyclopropylmetli3d-3-cyclohexen3'l, l-cyclohexylrnethyl-2-c3/clohexenyl, 
1 -cyclohexylmetli3d-3-cyclohexen3/I, 1 -(2-cyclopropylethyI)-2-c3'clohexenyl, l-(2- 

25 cyclopropylethyl)-3-cyclohexen3/U l"(2-cyclopentyletliyl)-2-cyclohexenyl, l-(2- 

cyclopentyletliyl)-3-cyclohexenyl, l-(2-cyclohexyletli3/l)-2-cyclohexenyl, and l-(2- 
cyclohexylethyI)-3-cyclohexenyL The straight chaui or branched Cmo alk3/l group is 
particularly preferable as a substituent at position 1 . 

The "substituted or unsubstituted C3.10 cycloallcyl d-io allcyl group" for R means 

30 a C3-10 cycloallcyl Cmo allcyl group (particularly preferably cyclohexylmethyl, 1- 

cyclohexylethyl, 1-Kjyclohexyl-l-methylethyl, l-cyclohexyl-2-methylpropyl, 1-cyclohexyl- 
3-methyIbutyl, 1-cycIohexylhexyl, l-cyclohexyl-4-methylpentyl, and 1-cyclohexylheptyl), 
/ Ci-10 alkyl group of which is straight chain or branched and which may have 1-4 
substituents selected from tlie above-described C3-10 cycloallcyl group (particularly 

35 preferably a C3-7 cycloallcyl group such as cyclopent34 or cyclohexyl), the above-described 
C5.8 cycloalkenyl group (particularly preferably a C5.7 cycloalkenyl group such as 
cyclopentenyl or cyclohexenyl), and the above-described aryl group (particularly preferably 
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a phenyl group). There is no special restriction on the substitution position. The above- 
described substituents may be placed at the straight chain or branched Cj.io allcyl moiety. 
Preferable examples of the C3-10 cycloallcyl Cmo allcyl group include cyclohexylmeth)'!, 1- 
cyclohexylethyl, cyclohexylcyclopentylmethyl, dicyclohexylmetliyl, 1-cyclohexyI-l- 
5 metliyletliyl, l-cyclohex54-2-methylpropyl, l-cyclohexjd-S-methylbutyl, l-cyclohexyl-4- 
methylpentyl, 1-cyclohexylhexyl, and 1-cyclohexylheptyL 

The "substituted or unsubstituted aryl group'' for R means an aryl group 
(particularly preferably a phenyl group) tliat may have 1-4 substituents selected from tlie 
above-described straight chain or branched Ci^ allcyl group (particularly preferably a tert- 

10 butyl group), the above-described halogen atom (particularly preferably fluorine and 
chlorine), and a nitro group. Preferable examples of tiie aryl group are phenyl, 2- 
chlorophenyl, 4-nitrophenyl, and 3,5-di-tert-butylphenyL 

The "substituted or unsubstituted arallcyl" for R means an arallcyl group 
(particularly preferably benzyl, benzhydryl, and trityl) which may have substituents selected 

15 from the. above-described halogen atom (particularly preferably fluorine and chlorine), a 
nitro group, and a hydroxs' group, and in which tlie C1-4 lower allcyl group is straight chain 
or branched. There is no special restriction on tlie position of substitution. The straight 
chain or branched Ci^ lower allcj'l moiety may be substituted. Preferable examples of the 
arallci'l group ai'e benzyl and tritj'l. 

20 Tlie "substituted or unsubstituted 5- or 6-membered heterocyclic group having 1- 

3 nitrogen, oxygen or sulfur atoms" for R means tlie above-described heterocyclic group 
that may have 1-4 substituents selected from the above-described straiglit chain or branched 
Ci-6 allcyl group (particularly preferably a tert-butjd group), tlie above-described halogen 
atom (particularly preferably fluorine and chlorine), and a nitro group. The heterocyclic 

25 group is preferably an aromatic heterocyclic group, particularly preferably fiuyl, tliienyl, 
andpyridyl. 

The "substituted or tinsubstituted straight chain or branched Cmo allcyl group" 
for Ri means a straiglit chain or branched Cmo alkyl group tliat may have a substituent 
selected from tiie above-described halogen atom (particularly preferably fluorine and 

30 chlorine), the above-described Cm lower allcoxy group (particularly preferably a methoxy 
group), an amino group tliat may be substituted witli the above-described Cm lower allcyl 
group (particularly preferably a methyl group), tlie above-described acyl group (particularly 

i preferably an acetyl group), or a hydroxyl group, the above-described Cm lower allcylthio 
group (particularly preferably a metliyltliio group), a carbamoyl group, a hydroxyl group, an 

35 acjdox)' group having the above-described acyl group (particularly preferably an acetyloxy 
group), a carbox5'l group, an acyl group (particularly preferably a metlioxycarbonyl group), 
and an aiyloxy group having the above-described substituted or unsubstituted aryl group 
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(particularly preferably a phenoxy group and a4-chlorophenoxy group). Preferable 
examples of tlie alkyl gi*oup include methyl, chlorometliyl, etliyl, isopropyl, l-metliyl-2- 
pentyl, octyl, methoxymethyl, dimethylaminomethyl, acetylaminometliyl, 1-acetyl 
aminoethyl, l-acetylamino-2-methylpropyl5 l-acetylamino-3-metliylbutyl, l-acetylamino-3- 
5 methylthiopropyl, l-acetylamino-3-carbamoylpropyl, 1 -hydroxy- 1-metliyletIiyl, 1- 

acetyloxy-l-metliylethyl, 4-carboxybutyl, 2-methoxycarbonylethyl, phenoxymethyl, and 4- 
chlorophenoxymetliyl. 

The "Ci-4 lovyer alkoxy group" for Ri is preferably a methoxy group and a tert- 
butoxy group. 

10 The "Ci.4 lower allcjdthio group" for Ri is preferably a metlijdthio group. 

The "substituted or unsubstituted amino group'* for Ri means an amino group 
tliat may have a substituent selected from the above-described C1-4 lower alkyl group 
(particularly preferably etliyl, isopropyl, and tert-butyl), the above-described acyl group 
(particularlj^ preferably acetjd and benzoyl), and tlie above-described aryl group 

1 5 (particularly preferably phenyl and 4-metlaoxyphenyl) that may be substituted with the 
above-described Ci^ lower alkoxy group. Preferable examples of the amino group are 
etliylamino, isopropylamino, tert-butj'lamino, phenylamino, and 4-metlioxyphen3'lamiiio. 

The "substituted or unsubstituted ureido group** for Ri means a ureido group that 
may have a substituent selected from tlie above-described Cm lower allcyl ^oup 

20 (particularly preferably methyl and ethyl), the above-described acyl group (particularly 

preferably acetyl and benzoyl), and the above-described aryl group (particularly preferably 
phenyl and 4-methoxyphenyl) that may be substituted with tlie above-described Cm lower 
alkoxy group, wife an N,lSf'-diphen34ureido group being preferred. 

The "substituted or unsubstituted C3.10 cycloallcyl group" for Ri means a C3-10 

25 cycloallcyl group (particularly preferably cyclopropyl and cyclohexjd) tliat may have a 

substituent selected from the above-described straiglit chain or branched Cmo allvjd group 
(particularly preferably methyl, tert-butyl, and isopentyl), an amino group, an amino group 
(particularly preferably metiiylaraino, etlij^lamino, acetj'lamino, and benzylamino) that may 
be substituted witli tlie above-described Cm lower alkyl or acyl groups. Preferable 

30 examples the cycloallcyl group are cyclopropyl, cyclohexyl, 1 -methyl cyclohexyl, 1- 
isopentylcycloliexyl, 1-aminocyclohexyl, 1-acetylaminocyclohexyl, and4-tert- 
but3'lcyclohexyl. 

^ Tlie "substituted or unsubstituted C3.10 cycloallcyl Cmo edkyl group" for Ri 

means a C3.10 cycloallcyl Ci-io allcyl group which may have a substituent selected from die 
35 above-described C3-10 cycloallcyl group (particularly preferably cyclopentj/] and cyclohexyl), 
tlie above-described C5.S cycloallcenyl group (particularly preferably cyclopentenyl and 
cyclohexenyl), and tlie above-described arj'l group (paiticularly preferably a phenyl group) 



wo 2004/082593 PCT/JP2()04/(H)3585 



15 

aiid in which tlie Cmo allcyl moiety is straiglit chain or branched. There is no special 
restriction on the position of substitution. The straight chain or branched Ci-io allcyl moiety 
may be substituted. A cyclohexylmethyl group is preferred as the C3-10 cycloallcyl Ci-10 
allcyl group. 

5 The "substituted or unsubstituted aryl group" for Ri means an aryl group 

(particularly preferably phenyl and naphtliyl) that may have a substituent selected j&om tlie 
above-described straight chain or branched Ci-6 allcyl group (particularly preferably methyl 
and tert-butyl group), tlie above-described halogen atpm (particularly preferably fluorine 
and chlorine), anitro group, a hydroxyl group, the above-described Ci^ lower alkoxy group 

10 (particularly preferably a methoxy group), and tiie above-described acyl group (particularly 
preferably a 2-(l-isopentyIcyclohexanecarbonylamino)phen3'lthiocarbonyl group). 
Preferable examples of the ar)'! group include phenyl, 1-naphthyl, 2-naphthyl, 2- 
chlorophqnyl, 2,6-dichlorophenyl, 2,6-dimethylphenyl, 2-methoxyphenyl, 2-nitrophenyl, 4- 
nitrophenyl, 3,5-di-tert-butyl-4-hydroxyphenyl, and 4-[2-(l- 

1 5 isopentylcyclohexanecarbonyIamino)phenyIthiocarbonyl]phenyL 

The "substituted or unsubstituted arallcj/l group'' for Ri means an arallcyl group 
(particularly preferably benzyl, phenethyl, 3-phen5'lpropyl, naphthylmetliyl, and 
biphenjimetliyl) that may have a substituent selected jfrora tlie above-described halogen 
atom (particularly preferably fluorine and chlorine), a nitro group, an amino group 

20 (particularly preferably amino, acetylamino, pivaloylaniino, l-methylcyclohexanecarbonyl- 
amino, tert-butoxj'carbonylamino, and benzoylamino) tliat may be substituted with the 
above-described C 1-4 lower allcjd group or the above-described acyl group, and a hydroxyl 
group, and in which the C1-4 lower alk^d group are straight chain or branched. There is no 
special restriction on tlie position of substitution. The straight chain or branched C1-4 lower 

25 allcyl moiety may be substituted. Preferable examples of tlie arallcyl group include benzyl, 
phenethyl, S-phenjdpropyl, 2-naphthylmetliyl, 4-biphenylmetliyl, benzliydryl, 2- 
chlorophenylmetliyl, 3-chlorophenylmethyl, 4-chloroplienylmethyl, 2-nitrophenylmethyl, 4- 
nitrophen34metliyl, 2-pivalo3'laminophenylmethyl, 2-(l- 
methylcycloliexanecarbon3'lamino)phenylmethyl, 2-tert-butoxy- 

30 carbonylaminophenylmethyl, 3-acetylaminophenylmetIiyl, 3-(l- 

. methyicyclohexanecarbon5'laniirio)phenylmetliyl, a-aminobenzj'I, a-acetylaminobenzyl, a- 
(l-methylcycIohexanecarbonylamino)be|nzyl, a-benzoylaminobenzyl, a-aminophenetliyl, a- 
acfetylaminophenetliyl, and l-acetylamino-2-(4-hydorxyphenyl) etliyl. 

Tlie "substituted or unsubstituted arj'lalkenyl group" for Ri means an aiylalkenyl 

35 group (particularly phenylvinyl) that may have a substituent selected from tlie above- 
described sti-aiglit chain or branched Ci-e lower alky] group particularly preferably metliyl 
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and tert-butyl), the above-described halogen atom (particularly preferably fluorine and 
chlorine), a nitro group, and ahydroxyl group, with a2-phenylvinyl group being preferred. 

The "substituted or unsubstituted aiylthio group" for Ri means an arylthio group 
(particularly preferably a phenylthio group) tliat may have a substituent selected from the 
5 above-described halogen atom (particularly preferably fluorine and chlorine), a nitro group, 
and an amino group tliat may be substituted with the above-described C1-4 lower allcyl group 
or the above-described acyl group (particularly preferably amino, acetylamino, 
pivaloylamino, 1-methylcyclohexanecarbonylamino, and benzoylamino), ahydroxyl group, 
and tlie above-described halo-Ci^ lower allcyl group (particularly preferably a 

10 trifluoromethyl group). Preferably examples of the arylthio group include phenylthio, 2- 
pivaloylaminophenyltliio, 2-(l-meth5'lcycIohexanecarbonyIamino)phenylthio, and 2-(l- 
method cyclohexanecarbonylamino-4-trifluoromethyl)phenyltliio. 

. The "substituted or unsubstituted 5- or 6-membered heterocyclic ring groups 
witli 1-3 nitrogen, oxygen, or sulfur atoms" for Ri means heterocyclic ring groups 

15 (particularly preferably an aromatic heterocyclic group such as pyridyl or a non-aromatic 
heterocyclic group such as piperidyl or pyrrolidinyl) that may have substituents selected 
from tlie aboverdescribed straight chain or branched Ci^ allcyl group (particularly 
preferably a metliyl group), a halogen atom (particularly preferably fluorme and clilorine), 
the above-described acyl group (particularly preferably acetyl and benzoyl), and an 0x0 

20 group. Preferable examples thereof are 3-pyridyl, 1 -methyl -4-piperidyl, l-acetyl-4- 

piperidyl, 5-oxo-2-pyrrolidinyl, l-acet5'l-2-pyrrolidinyl, and l-benzoyl-2-pyn:olidinyl. A4- 
piperid)'! group such as l-metliyl-4-piperidyI or l-acetyl-4-piperid5'l group is particularly 
preferred. 

The "substituted or unsubstituted 5- or 6-membered heteroar^dallc}'! group" for 
25 Ri means the above-described heteroarylallcyl group (particularly preferably a 2-tlienyl 
group) tliat may be substituted Avith the above-described straight chain or branched C^s 
allcyl group (particularly preferably a metliyl group) and tlie above-described halogen atom 
(particularly preferably fluorine and chlorine). A l-tiienyl group is preferred. 

The "substituted or unsubstituted C1-4 lower allcjd group" for R2 means a C1-4 
30 lower allcyl group (particularly preferably a metliyl group) that may have 1-3 substituents 
selected from the above-described Cm lower alkoxy group (particularly preferably a 
nietlioxy group), an amino group that may be substituted witli the above-described C1-4 
lower allcyl or acyl group (particularly preferably a dimetli5'lamino group), tlie above- 
described Cm lower alkylthio group (particularly preferably a methylthio group), a 
35 carbamoyl group, a hydroxyl group, a carboxyl group, the above-described acyl group 
(particularly preferably a methoxycarbons'l group), and the above-described heterocyclic 
group (particularly preferably an aromatic heterocyclic group such as thienjd or a non- 
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aromatic heterocyclic group such as tetrahydrofiirj'l). A tetraliydrofuryhBetlayl group is 
preferred. 

The "substituted or unsubstituted aryl group" for R2 is tlie same as that for Ri, 
Preferable examples thereof are a phenyl group, a halogenated phenyl group, an acylamino- 
5 substituted phenyl group, and tlie like. 

Tlie "halogen atom" for Xi, X2, X3, and X4 means a halogen atom including 
fluorine, chlorine, bromine, and the like, with fluorine and chlorine being preferred. 

The "Ci-4 lower allcyl group" for Xi, X2, X3, and X4 is preferably a methyl group. 

The *Tialo-CM lower alkyl group" forXi, X2, X3, and X4 means a Cm lower 
1 0 allcyl group (particularly preferably a methyl group) substituted with the above-described 
halogen atom (particularly preferably fluorine and chlorine). A trifluorometfayl group is 
preferred, 

Tlie "Ci-4 lower allvO?cy group" for Xi, X2, X3, and X4 is preferably a methoxy 

group. 

15 The "acyl group" for Xu X2, X3, and X4 is preferably a benzoyl group. 

The "aryl group" for Xi, X2, X3, and X4 is preferably a phenyl group. 
Preferably, tlie CETP inliibitor is a compound selected from the group consisting 
of N-(2-mercaptophenyl)-l -isopentjdcyclohexanecarboxamide; N-(2"mercaptophen5/l)- 1 - 
metliylc3'clohe::anecarboKamide; N-(2-mercaptophenyl)- 1 - 

20 isopentylcyclopentanecarboxamide;N-(2-mercaptophenyl)-l- 

isopropylcyclohexanecarboxamide; N-(4,5-dichloro-2-mercaptophenyl)-l - 
isopent54cycloliexanecarboxaiiiide;N-(4,5-dicliloro-2-mercaptophen34)-l- 
isopentylcyclopentanecarboxamide; N-(2-mercapto-5-methylphenyl)-l - 
isopent3'lcyclohexanecarboxamide; N-(2-mercapto-4-metliylphenyl)-l- 

25 isopentylcyclohexanecarboxamide; S-[2-(l -isopentylcyclohexanecarbonylamino)plienyl] 
tlnoacetate; S-[2-(l -methylcyclohexanecarbonylammo)phenyl] 2,2-dimethylthiopropionate; 
S-[2-(l-isopentylcyclohexanecarbonylamino)phenyl] 2;2-dimefhylthiopropionate; S-[2-(l - 
isopentylcyclohexanecarbonylamino)phenyl] 2-acetylaniino-3-phenylthiopropionate; S-[2- 
(1 -isopentylcyclohexanecarbonylamino)phenyl] 3 -pyridinethiocarboxylate; S-[2-(l - 

30 isopentylcyclohexanecarbonylamino)plienyI] clilorotliioacetate; S-[2-(l- 
isopent5dcyclohexanecarbonylamino)phenyl] methoxythioacetate; S-[2-(l- 
isopentylcyclohexanecarbonylamino)phenyl] tiiiopropionate; S-[2-(l- 

i isopentylcyclohexanecarbonylamino)phenyl] phenoxytliioacetate; S-p-Cl- 

isopentylcycIoliexanecarbonylamino)phenyl] 2-metiiyltliiopropionate; S-[2-(l- 

35 isopentylcyclohexanecarbonyIamino)phenyl] 4-chlorophenoxytliioacetate; S-[2-(l- 
isopentylcycIohexanecarbonylamino)phenyl] cyclopropanetliiocarboxj'late; S-[2-(l- 
isopent3'lcyclohexanecarbon3'lamino)phen5'l] 2-'acet}'laniinO"4-carbanio3'ltiiiobutyrate; S-[2- 
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(1 -isopentylcyclohexanecarbonylamino)phenyl] 2-hydroxy-2-methylthiopropionate; S-[2- 
(l-isopentylcyclopentanecarbonylamino)phenyl] 2,2-dimetiiylpropiohate; 2-[2-(l- 
isopentylcyclopentanecai-bonylamino)pheiiyl] tliioacetate; S-[4,5-dichloro-2-(l" 
isopentylcyclohexanecarbonylamiiio)phenyl] 2,2-dimethylthiopropionate; S-[4,5-dichloro- 
5 2-(l -isopentylcyclopentanecai-bonylamino)phenyl] 2,2-dimetIayltliiopropionate; S-[2-(l - 
isopentylc34ohexanecarbonylamino)-4-trifluorometliylphenyl] 2,2-dimethyltliiopropionate; 
O-metliyl S-[2-(l-isopentylcyclohexaiiecarbonylamino)phenyl] monotliiocarbonate; S-[2- 
(l-metliylcycloliexaiiecarbonylamino)phenyI] S-phenyl dithiocarbonate; S-P^Cl- 
isopentylcyclohexanecarbonylamino)phenyl] N-phenylthiocarbamate; S-[4,5-dichloro-2-(l - 
10 cyclopropylcyclohexanecarbonylamiiao)phenyl] 2,2-dimethyltliiopropionate; S-[4,5- 

dichloro-2-(l -pentylcyclohexanecarbonylainino)phenyl] 2^-dimethyltIiiopropionate; S- 
[4,5-dichloro-2-(l -cyclopropylmethylcyclohexanecarbonylamino)phenyl] 2,2- 
diraethyltliiopropionate; S-[4,5-dichloro-2-(l- 

cyclohexylmethylcyclohexanecarbpnylamino)phenyl] 2;2-diinethylthiopropionate; S-[4,5- 
15 dichIoro-2-(l-isopropylcyclohexanecarbonylammo)phenyl] 2,2-dimetliyltliiopropionate; S- 
[4,5-dichloro-2-(l-isopentylcycloheptanecarbonylamino)phen5'l] 2^-- - 
dimetliylthiopropionate; S-[4,5-dichloro-2-(l-isopent3'lcyclobutanecarbon5/lamino)phen34] 
2,2-dimethylthiopropionate; S-[2-(l-isopentylcyclohexanecarbonylanmino)-4-nitrophenyl] 
2,2-dimethylthiopropionate; S-[4-cyano-2-(l-isopentylcyclohe;:anecarboayIamino)phenyl] 
20 2,2-dimetliylthiopropionate; S-[4-chloro-2-(l-isopentylcyclohexanecarbonylanimo)phenyl] 
2,2-dimetliylthiopropionate; S-[5-chloro-2-(l-isopentylcyclohexanecaibonylanino)phenyl] 
2,2-dimethylthiopropionate; S-[4-fluoro-2-(l -isopent34cyclohexanecarbon3'lamino)phenyl] 
2,2-diniethylthiopropionate; S-[4,5-difluoro-2-(l- 

isopentylcyclohexanecarbonylamino)phenyl] 2,2-dimethyltliiopropionate; S-[5"fluoro-2-(l- 
25 isopentylcyclohexanecarbonylamino)phenyl] 2,2-dimetliyltl'iiopropionate; N-(2- 
mercaptophenyl)-l-etiiylcyclohexanecarboxamide; N-(2-mercaptophenyl)-l- 
propylc5^clohexmiecarboxamide;N-(2-mercaptophenyl)-l-but3lcyclohexanecar^ 
N-(2-mercaptophenyl)-l -isobutylcyclohexanecarboxamide; S-[2-(l- 
isopentylcyclohexaiiecarbonylamino)phenj'l] cyclohexanetIiiocai*boxylate; S-[2-(l- 
30 isopentylcyclohexanecarbonylamino)phenyI] tliiobenzoate; S-[2-(l- 

isopentj'Icyclohexanecarbonylamino)phenyl] 5-carboxythiopentanoate; S-[2-(l- 
isopentylcyclohexanecarbonyIamino)-4-methylphenyl] thioacetate; N-(2-mercaptopheriyl)- 
/ l-(2-ethylbutyl)cyclohexanecarboxamide; S-[2-([[l-(2- 

etliylbut>'l)cyclohexyl]carbonyl]amino)phenyl] 2-methylpropanethioate; S-[2-(l- 
35 isobutj'lcyclohexanecarbonylainmojphen}^] 2-meth34thiopropionate; S-[2-[l"(2- 

ethylbut34)cycIohexanecarbon)4aniino]phen34] l-acet3'lpiperidme-4-tIiiocarbox3''late; S-[2- 
[l-(2-ethyIbutyI)cyclohexanecarbonylainino]phenyl] tliioacetate; S-[2-[l -(2- 
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ethylbutyl)cyclohexanecarbonylaniino]phenyl] 2,2-dimetliylthiopropionate; S-[2-[l-(2- 
etliylbutyl)cyclohexanecarbonylaraino]phenyl] methoxythioacetate; S-[2-[l-(2- 
ethyIbut3'I)cyclohexanecarbonylaniino]phenyl] 2-hydroxy-2-metliyIpropionate; S-[2-[l-(2- 
etliylbutyl)cyclohexanecarbonylamino]phenyl]4-chlorophenoxythioacetate; S-[2-(l- 
isobutylcyclohexanecarbonylamino)phenyl] 4-chlorophenoxythioacetate; and S-[2-(l- 
isobutylcyclohexanecarbonylaraino)phenyl] l-acetylpiperidine-4-thioc5arboxylate, or a 
prodrug compound, a phannacieutically acceptable salt, a hydrate, or a solvate thereof. 

Most preferably, the CETP inhibitor is 5'-[2-([[l-(2- 
ethylbutyl)cyclohexyl]carbonyl]amino)phenyl] 2-methylpropanethioate (which also is 
known as propanethioic acid, 2-methyl-, S-[2-[[[l-(2- 
ethylbutyl)cyclohexyl]carbonyl]amino]phenyl]ester; S-[2-[l-(2- 

ethylbutyl)cycIohexanecarbonylamino]phenyl] 2-meaiylthiopropionate, or JTT-705) (herein 
referred to as Compound I). Compound I has the following structural formula: 

Compound I 




5-[2-([[l-(2-ethylbutyl)cyclohexyl]carbonyl]amino)phenyl] 2- 
methylpropanetliioate has been shown to be an inhibitor of CETP activity in humans (de 
Grooth et al.. Circulation, 105. 2159-2165 (2002)) and rabbits (Shinkai et al.. J. Med. Chem.. 
43, 3566-3572 (2000); Kobayashi et al.. Atherosclerosis, 162, 131-135 (2002); and 
Okamoto et al.. Nature, 406(13). 203-207 (2000)). 5-[2-([[l -(2- 

etliyIbutyl)cyclohexyl]carbonyl]amino)phenyl] 2-methylpropanethioate has been shown to 
increase plasma HDL cholesterol in humans (de Grooth et al., supra) and in rabbits (Shinkai 
et al., supra; Kobayashi et al., supra; Okamoto et al., supra). Moreover, iS'-[2-([[l-(2- 
ethylbutyl)cyclohexyl]carbon3'l]amino)phen5'l] 2-methylpropanetliioate has been shown to 
decrease LDL cholesterol in humans (de Grootli et al., supra) and rabbits (Okamoto et al., 
supra). Additionally, 5-[2-([[l-(2-ethylbut3'l)cyclohex3'l]carbonyl]amino)phenyl] 2- 
methylpropanethioate inhibits the progression of atherosclerosis in rabbits (Okamoto et al., 
supra). 5'-[2-([[l-(2-etliylbut3'l)cycloIiex7l]carbonyl]amino)phenyl] 2-metliylpropanetliioate, 
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as well as methods of maldng and using tlie compound, are described in U.S. Patent 
6,426,365. 

While not wishing to be bound by any particular tlieory, it is hypotiiesized tliat 
within the body of a patient. Compound I is hydrolyzed in plasma, the liver, and/or the 
5 small intestine to form 5'-[2([[l-(2-etliylbutyI)cyclohexyl]carbonyl]amino)phenyl] thiol 
(herein referred to as Compound II). It is Icnown that low molecular weight thiol 
components (i.e., R-SH), such as cysteine and glutatliione, and higli molecular weight thiol 
components (i.e., Prot-SH), such as peptides and proteins (e.g., enzymes and cell 
membranes), exist in the body as mixed disulfides containing an oxidized disulfide bond 

10 (S-S bond) between or within the molecule (see, e.g., Shimade et al., J. Chromatogr. B, 659, 
227 (1994)). Therefore, it is hypothesized that within the body of a patient. Compound H is 
conjugated with low or high molecular weight thiols to yield mixed disulfides or to yield 
dimers of Compound II. Since these forms are in an oxidation-reduction equilibrium with 
each other via Compound H, all of these forms, as well as Compound n, are collectively, 

15 but not exclusively, considered and referred to hereafter as the active form of Compound I. 
The followning scheme depicts tiie above-described hypothesis. 
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Wliile the administration of Compound I is a paiticularlj^ preferred embodiment 
of tlie invention, tlie invention also contemplates the administration of other compounds that 
will yield the active form of Compound I, i.e., other prodrugs of tlie active form of 
Compound I. . Such prodrugs, for example, can be compounds that have different mercapto- 
5 protecting groups, but that still result in tlie formation of the active form of Compound I 
(e.g.. Compound 11) in the body of a patient (i.e., in vivo). Tlie term "mercapto-protecting 
groups" refers to commonly used mercapto-protecting groups (e.g., as described in Wolman, 
The Chemistry of the Thiol Group, D. Patai, Ed., Wiley-Interscience, New York, 1974). 
Any organic residues that can be dissociated in vivo may be used witliout particular 
10 restriction. Examples of particularly suitable mercapto-protecting groups are described in 
U.S. Patent 6,426,365. The invention further contemplates the administration of Compound 
r (wherein signifies an organic residue other flian an isopropyl group) so as to yield the 
active form of Compound L 



15 



20 




Compound I' 



25 hi addition. Compounds III, IV, and V (wherein R signifies an organic residue 

and Prot signifies a peptide or protein), which are believed to be in equilibrium witli 
Compound 11 in vh'o, similarly can be directly administered to tlie patient. 

The CETP inliibitor (e.g.. Compound I) can be in any suitable form (e.g., as a 
solid or a liquid, in crystalline or amorphous form, or any combination tliereof). In a 

30 preferred embodiment, the CETP inhibitor is a solid in crystalline or amorphous form. Tlie 
term "amorphous" signifies a non-crystalline state. The term "combination thereof as 
applied to tlie amorphous or crystalline states of tlie CETP inliibitor refers to a mixture of 
i amorphous and crystalline forms of the CETP inhibitor. A major portion of the CETP 
inhibitor can be in amorphous or crystalline form. As used herein, the term "a major 

35 portion" of tlie CETP inhibitor means more tlian 50% of the CETP inhibitor in the 

composition. For example, a major portion of tlie CETP inhibitor in the composition can be 
in crystalline form. Alternatively, the CETP inliibitor in tlie composition can be 
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"substantially amorphous" (i.e., the annount of the CETP inliibitor in crystalline form does 
not exceed about 10%) or "substantially ciystalline" (i.e., the amount of tlie CETP inhibitor 
in amorphous form does not exceed about 10%). Preferably, the CETP inlaibitor is at least 
about 50% (e.g., at least about 55%, at least about 60%, at least about 65%, at least about 
5 70%, at least about 75%, at least about 80%, at least about 85%, at least about 90%, at least 
about 95%, or actually about 100%) crystalline. The amount of crystalline CETP inhibitor 
can be measured by powder X-ray difiBraction, Scanning Electron Microscope (SEM) 
analysis, differential scanning calorimetry (DSC), or any other standard quantitative 
measurement 

10 A substantial number of CETP inhibitors have a low aqueous solubility, a low 

bioavailability, and/or a slow rate of absorption such that it is desirable to increase their 
concentration m an aqueous enviroiunent of use. As used herein, the term "bioavailability" 
gaoerally means the rate and extent to which the active ingredient, or active form tliereof, is 
absorbed from a drug product and becomes available at tlie site of action. See U.S. Code of 

15 Federal Regulations, Title 21, Part 320.1 (2001 ed.). For oral dosage forms, bioavailability 
relates to tlie processes by which tlie active ingredient is released from the oral dosage form, 
e.g., a tablet, converted to the active form (if the active ingredient is not already tlie active 
form), and moved to the site of action, e.g., absorbed into tlie systemic circulation. 

Oral delivery of many CETP inhibitors is often difficult because tlie aqueous 

20 solubility of CETP inhibitors is extremely low (i.e., tlie CETP inhibitor is substantially 

M'ater-insoluble). The terms "extremely low aqueous solubility" and "substantially water- 
insoluble" signify tliattlie CETP inhibitor has a maximum aqueous solubility of less than 
about 10 ng/mL (e.g., less tlian about 5 ^ig/mL, less than about 2 jxg/mL, less than about 1 
Ixg/mL, less than about 0.5 ng/mL, less than about 0. 1 pg/mL, less than about 50 ng/mL, 

25 less than about 20 ng/mL, or less than about 1 0 ng^mL) at any physiologically relevant pH 
(e.g., pH 1-8) and at about 22° C. For example, tlie solubility of Compound I in water is less 
than about 0.0001 mg/mL. Such low solubilities are a direct consequence of the particular 
structural characteristics of the species that bind to CETP, and thus act as CETP inliibitors. 
This low solubility is primarily due to the hydrophobic nature of CETP inhibitors. 

30 Thus, the hydrophobic and insoluble nature of CETP inhibitors poses a particular 

challenge for oral delivery. Achieving therapeutic drug levels in the blood by oral dosing of 
practical quantities of drag generally requires a large enhancement in dmg concentrations in 

' the gastrointestinal fluid and a resulting large enhancement in bioavailability. Additionally, 
the CETP inhibitors can have a very high dose-to-solubility ratio. Extremely low solubility 

3 5 often leads to poor or slow absorption of tlie drug from tlie fluid of the gastrointestinal tract, 
when tlie drug is dosed orally in a conventional manner. For extremely low solubility drugs. 
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poor absorption generally becomes progressively more difficult as the dose (mass of drug 
given orally) increases. 

The CETP inhibitors are characterized by a low melting point. The CETP 
inliibitors preferably have a melting pomt of about 150° C or less (e.g., about 140° C or less, 
5 about 130° C or less, about 120° C or less, about 110° C or less, about 100° C or less, about 
90° C or less, about 80° C or less, or about 70° C or less. For example. Compound I has a 
melting point of about 63-65° C. 

As a consequence of one or more of these properties, CETP inliibitors typically 
have very low absolute bioavailabilities. Specifically, the absolute bioavailibility of CETP 
10 inhibitors when dosed oralty in their undispersed state is less tlian about 10% (e.g., less tlian 
about 9%, less tlian about S%, less than about 7%, or less than about 6%) and more often 
less than about 5% (e.g., less than about 4%, less tlian about 3%, less than about 2%, or less 
than about 1%). 

To overcome tlie very low absolute bioavailabilities associated with CETP 

15 inhibitors, the invention provides a pharmaceutical composition comprising a CETP 
inhibitor and one or more water-insoluble concentration-enhancing additives. 
Advantageously, it has been found tliat inclusion of the water-insoluble concentration- 
enhancing additive dramatically improves tlie bioavailability of the CETP inhibitor. 

The water-insoluble concentration-enhancing additive can be any suitable 

20 additive that enhances the bioavailability of the CETP inliibitor relative to tlie 

administration of the CETP inhibitor in the absence of the additive. The concentration- 
enliancing additive preferably is a poljoner. By "water-insoluble'' additive it is meant tliat 
the additive has a maximum aqueous solubility of less tlian about 10 p^g/niL at an}' 
physiologically relevant pH (e.g., pH 1-8) and at about 22° C. By "concentration-enhancing 

25 additive(s)" it is meant tliat the additive (e.g., polymer) enliances the bioavailability of the 
CETP inhibitor relative to tlie administration of tlie CETP inliibitor in tlie absence of the 
concentration-enhancing additive(s). For example, the presence of an additive in tlie 
pharmaceutical composition preferably enhances tlie concentration of the CETP inhibitor 
(or active form thereof) in the aqueous environment of use (e.g., plasma, especially of a 

30 human) when compared to the administration of tlie CETP inhibitor in the absence of the 
additive. Thus, tiie additive can be considered a "concentration-enhancing additive" or, 
when such an additive is a polymer, a "concentration-enhancing polymer." 
/ Tlie pharmaceutical composition comprising a CETP inhibitor and a water- 

insoluble concentration-enliancing additive is capable of achieving specific maximum 

35 concentrations and areas under the concentration-time cuwe (AUC) from time zero up to 
tlie last quantifiable concentration (0-tz) and/or from time zero to infinity (O-oo) of the active 
form of the CETP inhibitor (e.g., tlie active form of Compound I) in the environment of use 
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(typically plasma, especially of a human), as discussed fiirtlier in tlie description of tlie 
methods of use of tlie pharmaceutical compositions. 

The amount of water-insoluble concentration-enhancing additive relative to the 
amount of CETP inhibitor present in the pharmaceutical composition depends on the CETP 
5 inhibitor and concentration-enhancing additive. The weight ratio of CETP inliibitor to 
additive can be from about 1:100 to about 10:1 (e.g., about 1:50, about 1:25, about 1:10, 
about 1:5, about 1:4; about 1:3, about 1:2, about 1:1, about 2:1, about3:l, about 4:1, about 
5:1, about 6:1, about 7:1, about 8:1, about 9:1, or ranges tliereof). Preferably, tlie CETP 
inhibitor to additive weiglit ratio is about 2: 1 to about 9: 1, more preferably about 2: 1 to 

10 about 4: 1 . The CETP inhibitor to additive ratio that yields optimum results varies from 

CETP inhibitor to CETP inliibitor and is best determined in in vitro dissolution tests and/or 
m vn'o bioavailability tests. 

An especially preferred water-insoluble concentration-enhancing additive is 
crospovidone (i.e., a syntiietic homopolymer of cross-linked N-vinyl-2-pyrrolidone). 

15 Crospovidone can be present in the pharmaceutical composition in any suitable amount, 

desirably witliin tlie range of about 30% to about 100% (e.g., about 40%, about 50%, about 
60%, about 70%, about 80%, about 90%, or ranges tliereof) by weight of the CETP inhibitor 
(e.g.. Compound I). In a preferred embodiment of tlie present invention, the weight ratio of 
CETP inhibitor to crospovidone can be from about 1:1 to about 3.3:1, more preferably about 

20 2:1 to about 3:1. The amount of crospovidone in tlie pharmaceutical composition is 

important for disuitegration and dissolution of tlie dosage forai (e.g., tablet). For example, 
when tlie phaniiaceutical composition comprises less than about 30% (e.g., less than about 
25%, less tlian about 20%, less tlian about 15%, less tlian about 10%, or less than about 5%) 
of die CETP inhibitor by weight, the disintegration time of the tablet is delayed, and the 

25 resulting dissolved amount of the CETP inhibitor is decreased. The disintegration time and 
resulting dissolution amount are closely related to the absorbable amount of the CETP 
inhibitor in the gastrointestinal tract, wliich affects the efficacy level of tlie pharmaceutical 
composition. 

The pharmaceutical composition comprising a CETP inhibitor and a water- 
30 insoluble concentration-enliancing additive (e.g., crospovidone) also can comprise one or 
more pharmacologically acceptable additives, such as pharmaceutically acceptable carriers 
or excipients and optionally other therapeutic agents (e.g., hydroxy-methylglutaryl 
/ coenzyme A reductase inhibitors) and/or components. For example, the CETP inhibitior 

can be used togetlier with Icnown pharmacologically acceptable carriers, excipients, diluents, 
35 extenders, disintegrants, stabililizers, preservatives, buffers, emulsifiers, aroniatics, 

-colorants, sweeteners, viscosity increasing agents, flavor improving agents, solubilizers, and 
otlier additives. These additives must be acceptable in tlie sense of being compatible witli 
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tlie otiiier ingredients and not deleterious to the recipient tliereof. Examples of additives for 
oral administration include cornstarch, lactose, magnesium stearate, talc, microcrystalline 
cellulose, stearic acid, povidone, dibasic calcium phosphate, sodium starch glycolate, 
hydroxypropyl cellulose (e.g., low substituted hydroxypropyl cellulose), 
5 hydroxypropylmethyl cellulose (e.g., hydroxypropylmethyl cellulose 2910), and sodium 
lauryl sulfate. 

The pharmaceutical composition desirably is in the form of a mixture, 
preferably a solid mixture, which is prepared by mechanically mixing tlie CETP inliibitor 
and water-insoluble concentration-enliancing additive, as well as additional 

10 pharmacologically acceptable additives. The composition is preferably substantially 
homogeneous so that the CETP inhibitor is dispersed as homogeneously as possible 
tliroughout the composition. As used herein, "substantially homogeneous" means that tlie 
jBraction of CETP inhibitor that is present in relatively pure domains within tlie composition 
is relatively small, for example, less than about 20%, less tlian about 15%, less that about 

15 10%, or less than about 5% of die total amount of CETP inhibitor. 

The preferred solid composition may have one or multiple glass transition 
temperatLU"es (Tgs). In one embodiment, tlie solid composition has a single glass transition 
temperature, which demonstrates thattlie composition is substantially homogeneous. Tg as 
used herein is the characteristic tempera.ture where a glassy material, upon gradual heating, 

20 undergoes a relatively rapid (e.g., about 10 to about 100 seconds) physical change from a 
glass state to a rubber state. The Tg of a material can be measured by several tecliniques, 
including by a dj'namic mechanical analyzer (D^>1A), a dilatometer, dielectric analyser, and 
by a differential scamiing calorimeter (DSC). The exact values measured by each technique 
can vaiy somewhat but usually fall within 1 0"^ C to 30° C of each other. Regardless of tlie 

25 technique used, when a composition exliibits a single Tg, this indicates tliat die composition 
is substantially homogenous. 

Tlie phamiaceutical composition can be prepared by any suitable method, such 
as those metliods well Icnown in tlie art of pharmacj^, for example, methods such as tliose 
described in Gennaro et al.. Remington's Phamiaceutical Sciences (IStli ed.. Mack 

30 Publishing Co., 1990), especially Part 8: Pharmaceutical Preparations and tlieir Manufacture. 
Such methods include the step of bruiging into association the CETP inhibitor witli tlie 
otlier components of the pharmaceutical composition. 
/ The pharmaceutical composition comprising tlie CETP inliibitor and water- 

insoluble concentration-enhancing additive can be made according to any suitable process. 

35 Preferably, the manufacturing process includes mechanical processes such as milling and 
extrusion. Alternatively, the phamiaceutical composition can be prepared by melt processes. 
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such as high temperature fusion, solvent modified fiision, aiid melt-congeal processes; or 
solvent processes, such as non-solvent precipitation, spray coating, aiid spray-drying. 

The phamiaceutical composition can provide controlled, slow release, or 
sustained release of the CETP inhibitor over a predetenmined period of time. The controlled, 

5 slow release, or sustained release of the therapeutic compound can provide for a 

concentration of the CETP inhibitor, or the active form tliereof, to be maintained in tlie 
bloodstream of the patient for a longer period of time. Such a pharmaceutical composition 
includes coated tablets, pellets, and capsules. Alternatively, the phamiaceutical 
composition can be in the form of a dispersion of the therapeutic compound m a medium 

10 tliat is insoluble in physiologic fluids or where the release of the therapeutic compound 
follows degradation of the pharmaceutical composition due to mechanical, chemical, or 
enzymatic activity. 

The phamiaceutical composition can be, for example, in the form of a pill, 
capsule, or tablet, each containing a predetermined amount of tlie CETP inliibitor and 

15 preferably coated for ease of swallowing, in tlie form of a powder or granules. Preferably, 
the pharmaceutical composition is in tlie fomi of a tablet comprising the CETP inliibitor and 
the components of the tablet utilized and described in the Examples herein. For oral 
administration, fine powders or granules may contam diluting, dispersing, and or surface 
active agents and may be present, for example, in capsules or sachets in tiie dry state, or in 

20 tablets wherein binders and lubricants may be included. Components such as sweeteners, 
flavoring agents, preservatives (e.g., antimicrobial preservatives), suspending agents, 
thickening agents, and/or emulsifying agents also may be present in the pharmaceutical 
composition. A component of tlie fonnulation may serve more than one function. 

Oral delivery metliods are often limited by chemical and plij'sical barriers 

25 imposed by the body, such as tlie varying pH in the gastrointestinal tract, exposure to 
enzymes, and the impermeability of the gastrointestinal membranes. The oral 
administration of the pharmaceutical composition may also include tlie co-administration of 
adjuvants. For example, nonionic surfactants such as polyoxyethylene oleyl ether and n- 
hexadecyl polyetliylene ether can be administered with or incorporated into the 

30 pharmaceutical composition to artificially increase tiie permeability of tiie intestinal walls. 
Enzymatic inhibitors also can be administered with or incorporated into the pharmaceutical 
composition. 

The pharmaceutical composition can be administered in any suitable manner. 
Preferably, tlie composition is administered witli food. The temi "with food" is defined to 
35 mean, in general, tlie condition of having consumed food during tlie period between fi'oni 
about 1 hour prior to tlie administration of die phamiaceutical composition comprising the 
CETP inhibitor to about 2 hours after tlie administration of the composition. Preferably, the 
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food is a solid food mth sufficient bulk and fat content tliat it is not rapidly dissolved and 
absorbed in the stomach. More preferably, tlie food is a meal, such as brealdfast, lunch, or 
dinner. 

Advantageously, the phannaceutical composition is administered any time of 
5 day witli food. The food can be consumed at any time during tlie period between from 
about 1 hour prior to the administration of the composition to about 2 hours after the 
administration of tlie composition. For example, the food can be consumed within tlie time 
period of about 1 hour, about 45 minutes, about 30 minutes, about 15 minutes, about 10 
minutes, or about 5 minutes prior to tlie administration of the composition. Similarly, tlie 

10 food can be coiosumed witliin tlie time period of about 5 minutes, about 10 minutes, about 
15 minutes, about 30 minutes, about 45 minutes, about 1 hour, about 1.25 hours, about 1.5 
hours, about 1.75 hours, or about 2 hours after tlie administration of the composition. More 
preferably, tlie administration of tlie composition to the patient is immediately after tlie 
consumption of food (e.g. within about 1 minute after food consumption) up to about 1 hour 

15 after food consumption. Ideally, tlie pharmaceutical composition comprising tlie CETP 

inhibitor is administered at substantially the same time as the consumption of the food. The 
administration of the pharmaceutical composition with food can increase tlie bioabailability 
of the CETP inhibitor in the aqueous environment of use. 

The terms "without food" or "fasted" are defined to mean tlie condition of not 

20 having consumed food within tlie time period of about 1 hour prior to the administration of 
tlie composition to about 2 hours after tlie administration of the composition. 

Tlie pharmaceutical composition can be used to treat or prevent a cardiovascular 
disorder, includuig, but not limited to, atlierosclerosis, peripheral vascular disease, 
dj'slipidemia (e.g., hyperlipidimia), hj^perbetalipoproteinemia, h3'poalphalipoproteinemia, 

25 hypercholesterolemia, hypertriglyceridemia, familial-hj'percholesterolemia, angina, 

ischemia, cardiac ischemia, stroke, myocardial infarction, reperftision injuiy, angioplastic 
restenosis, hypertension, cardiovascular disease, coronarj' heart disease, coronary artery 
disease, hyperlipidoproteinemia, vascular conipHcations of diabetes, obesity or endotoxemia 
in a mammal, especially a human (i.e., a male or female human). 

30 Accordingly, the invention provides a method for the treatment or prophylaxis of 

a cardiovascular disorder in a mammal, which method comprises administering to a 
mammal (preferably a mammal in need tliereof) a therapeutically effective amount of the 
pharmaceutical composition. The mammal preferably is a human (i.e., a male or female 
human). The human can be of any race (e.g., Caucasian or Oriental). Tlie cardiovascular 

35 disorder preferably is selected from the group consisting of atlierosclerosis, peripheral 
vascular disease, dyslipideniia, liyperbetalipoproteinemia, liypoalphalipoproteinemia, 
hypercholesterolemia, hypertriglyceridemia, familial-hypercliolesterolemia, angina. 
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ischemia, cai'diac ischemia, stroke, myocardial infarction, reperfusion injurj', angioplastic 
restenosis, hypertension, and vascular complications of diabetes, obesity or endotoxemia in 
a mammal. More preferably, the cardiovascular disorder is selected from the group 
consisting of cardiovascular disease, coronary heart disease, coronary artery disease, 
5 hypoalphalipoproteinemia, hyperbetalipoproteinemia, hypercholesterolemia, hyperlipidemia, 
atherosclerosis, hypertension, hypertriglyceridemia, hyperlipidoproteinemia, peripheral 
vascular disease, angma, ischemia, and myocardial infarction. 

The CETP inhibitor can be administered to the mammal at any suitable dosage 
(e.g., to achieve a therapeutically effective amount). For example, a suitable dose of a 

10 therapeutically effective amount of Compound I for administration to a patient will be 
between approximately 100 mg to about 1800 mg per day. A desiriable dose is preferably 
about 300 mg to about 900 mg per day. A preferred dose is about 600 mg per day. The 
phaimacokinetics parameters (e.g., area under the concentiation-time curve, maximum 
concentration, and die like) will, of course, vary based on the dosage administered to tlie 

15 mammal (e;g., human). The pharmacokinetics parameters may also be influenced by 

additional factors, such as tlie mass of the mammal and genetic components. For example, 
as illustrated by Examples 1-4, the bioavailability of Compound I (as indicated b}' Cmnro 
AUCo-tz, and AUC o^) is greater following administration to Oriental (especially Japanese) 
humans as compared to Caucasian humans. 

20 If desired, the effective daily dose of tlie CETP inhibitor (e.g.. Compound T) may 

be administered as two, tliree, four, five, six, or more sub-doses administered separately at 
appropriate intervals tliroughout the day, optionally, in unit dosage forms. Each such sub- 
dose contains a therapeutically effective amount of the CETP inhibitor (e.g.. Compound I). 

The pharmaceutical corapositioii, when administered to a mammal, especially a 

25 human, desirably achieves certain pharmacokinetic effects as evaluated by tlie maximum 

observed plasma concentration of the active form of CETP inhibitor (e.g., the active forni of 
Compound J) (CmnxX the area under tlie plasma concentration-time curve (AUC) from time 
zero up to tiie last quantifiable concentration and/or from time zero to infinity (O-co) of 
tlie CETP inhibitor (e.g., the active form of Compound 1), and/or a decrease in CETP 

30 activity (as compared to CETP activity before administration of the pharmaceutical 
composition). 

The pharmaceutical composition, at a daily dose of 300 mg, 600 mg, or 900 mg 
of die CETP inhibitor, particularly Compound I, administered with food, preferably 
achieves a Cmax, AUCo-iz, AUCo-oo, and/or decrease in CETP activity in tlie environment of 
35 use (e.g., plasma, especially of a human), as set forth below: 

Cmax(300 mg daily dose): at least about 0.1 |Lig/mL (e.g., at least about 0.15 |ig/niL, 
at least about 0.2 fig/niL, at least about 0.25 iig/mL, at least about 0.3 }.Lg/mL, at least about 
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0.4 |Lig/mL, at least about 0.5 \xg/mL, at least about 0.6 jug/niL, at least about 0.7 \ig/mL, at 
least about 0.8 jiig/mL, at least about 0.9 |Lig/mL, at least about 1 j-ig/iliL, at least about 1.1 
|.ig/iiiL, at least about 1.2 |ig/mL, at least about 1.3 |Lig/niL, at least about 1.4 |Lig/mL, at least 
about 1.5 (xg/mL, at least about 1.6 jxg/mL, at least about 1.7 jig/mL, or at least about 1.8 
5 {.ig/mL). 

Cnia.x(600 mg daily dose): at least about 0.35 p.g/mL (e.g., at least about 0.4 p.g/mL, 
at least about 0.5 |.ig/mL, at least about 0.6 jiig/mL, at least about 0.7 jig/inL, at least about 
0.8 |ig/mL, at least about 0.9 |.Lg/mL, at least about 1 |ig/raL, at least about LI [ig/mL, at 
least about 1.2 |.ig/mL, at least about 1.3 |Lig/mL, at least about 1.4 jig/mL, at least about 1.5 

10 |xg/mL, at least about 1.6 i^g/mL, at least about 1.7 {xg/mL, at least about 1.8 |ig/mL, at least 
about 1.9 ^Lg/mL, or at least about 2 |ig/iiiL). 

Cmax(900 mg daily dose): at least about 0.8 jig/mL (e.g., at least about 0.9 jig/mL, 
at least about 1 |ig/mL, at least about 1.1 jig/raL, at least about 1.2 (ig/mL, at least about 1.3 
|xg/mL, at least about 1.4 jig/mL, at least about 1.5 fxg/raL, at least about 1.6 ixg/mL, at least 

15 about 1 .7 jig/mL, at least about 1 .8 |Lig/mL, at least about 1.9 jxg/mL, at least about 2 ixg/mL, 
at least about 2.1 p.g/raL, at least about 2.2 |Lig/mL, at least about 2.3 jiig/mL, at least about 
2.4 |.ig/mU or at least about 2.5 (.ig/mL). 

AUCo-iz(300 mg daily dose): at least about 0.5 jig h/mL (e.g., at least about 1 
fig li/niL, at least about 1.5 p.g4i/mL, at least about 2 p.g h/mL, at least about 2.5 |.ig li/raL, 

20 at least about 3 jiig h/mL, at least about 3.5 (ig h/mL, at least about 4 ixg-li/mL, at least 
about 4.5 ^ig li/mL, at least about 5 |Lig li/mL, at least about 5.5 |.Lg-li/mL, at least about 6 
p.g Ii/mL;at least about 6.5 |j.g h/mL, at least about 7 jig-li/mL, at least about 7.5 {.Lg-h/mL, 
at least about 8 }.ig h/mL, at least about S.5 ^ig h/mL, at least about 9 i.ig h/mL, at least 
about 9.5 |.ig h/mL, or at least about 10 f.ig h/mL). 

25 AUCo-t2(600 mg daily dose): at least about 3.5 /ig li/mL (e.g., at least about 4 

|.ig h/mL, at least about 4.5 {.ig h/mL, at least about 5 |Lig h/mL, at least about 5.5 fig-h/miL, 
at least about 6 f.ig h/mL, at least about 6.5 p,g h/mL, at least about 7 j.ig h/mL, at least 
about 7.5 i-ig h/mL, at least about 8 jig li/mL, at least about 8,5 |ig li/mL, at least about 9 
|Lig h/mL, at least about 9.5 (xg h/mL, at least about 10 |ig li/mL, at least about 10.5 

30 |Lig h/mL, at least about 1 1 |j.g h/mL, at least about 1 1 .5 p.g h/mL, at least about 12 jLig h/mL, 
at least about 12.5 fig li/mL, at least about 13 |.ig h/mL, at least about 13.5 (xg h/niL, at least 
about 14 (ig h/mL, at least about 14.5 (.ig h/mL, or at least about 15 lUg h/mL). 

AUC(o.iz) (900 mg daily dose): at least about 7.5 (ig li/mL, at least about 8 fig li/mL, 
at least about 8.5 fig li/mL, at least about 9 }xg h/mL, at least about 9.5 |ig l)/mL, at least 

35 about 10 jig h/mL,,at least about 10.5 )ig h/mL, at least about 1 1 fig li/mL, at least about 
11.5 p-g h/mL, at least about 12 jig h/mL, at least about 12.5 jug h/mL, at least about 13 
|Lig h/mL, at least about 13.5 |Lig h/mL, at least about 14 (.ig h/mL, at least about 14.5 
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|.ig li/niL, at least about 15 jxg-lVmL, at least about 15.5 {.ig h/niL, at least about 16 fig h/iiiL, 
at least about 16.5 (ig lVi-nL, at least about 17 |Ag h/mL, at least about 17.5 ug h/raL, at least 
about 18 |.ig h/niL, at least about 18.5 jag h/mL, at least about 19 jig h/mL, at least about 
19.5 ug h/mL, or at least about 20 fig h/mL): 

5 AUCoo (3 00 rag daily dose): at least about 0.5 ^ig- h/mL (e.g., at least about 1 

lig li/mL, at least about 1.5 iig li/mL, at least about 2 iig h/mL, at least about 2.5 |ig li/mL, 
at least about 3 jig h/mL, at least about 3.5 tig- h/mL, at least about 4 ug h/mL, at least 
about 4.5 ^ig h/mL, at least about 5 jig h/mL, at least about 5.5 jig h/mL, at least about 6 
jig h/mL, at least about 6.5 ug h/mL, at least about 7 jig h/mL, at least about 7.5 |ig li/niL, 

10 at least about 8 pLg h/mL, at least about 8.5 iig h/mL, at least about 9 ug h/mL, at least 
about 9.5 Ug h/mL, or at least about 10 jig h/mL). 

AUCo^a (600 mg daily dose): at least about 3.5 fig h/mL (e.g., at least about 4 
(.ig h/mL, at least about 4.5 jig li/mL, at least about 5 ug h/rai, at least about 5.5 |ig h/mL, 
at least about 6 ug h/mL, at least about 6.5 jig h/mL, at least about 7 ^ig h/mL, at least 

15 about 7.5 |Lig li/mL, at least about 8 p-g li/mL, at least about 8.5 |ag h/mL, at least about 9 
^ig h/mL, at least about 9.5 |ig h/mL, at least about 10 j.ig h/mL, at least about 10.5 
Ug li/mL, at least about 1 1 ^ig li/mL, at least about 1 1.5 ^ig h/mL, at least about 12 |.ig h/mL, 
at least about 12.5 ^g•h/mL, at least about 13 jig li/mL, at least about 13.5 ^ig h/mL, at least 
about 14 (ig li/mL, at least about 14.5 p-g li/mL, or at least about 15 iLig li/mL). 

20 AUC(o-oo) (900 mg daily dose): at least about 7.5 ug li/mL, at least about 8 fxg li/mL, 

at least about 8.5 (ig h/mL, at least about 9 ug h/mL, at least about 9.5 |ig h/mL, at least 
about 10 ^ig h/mL, at least about 10.5 \xg h/mL, at least about 11 |.ig h/mL, at least about 
1 1.5 |ig h/mL, at least about 12 [ig li/mL, at least about 12.5 ng WvaL, at least about 13 
fig h/mL, at least about 13.5 ng b/mL, at least about 14 |ig li/mL, at least about 14;5 

25 ug li/mL, at least about at least about 15 ug h/mL, at least about 15.5 [ig h/mL, at least 
about 16 Ug h/mL, at least about 16.5 ug h/mL, at least about 17 (ig h/niL, at least about 
1 7.5 Ug h/mL, at least about 18 ug h/mL, at least about 18.5 fig- h/mL, at least about 19 
lAg h/mL, at least about 19.5 ug h/mL, or at least about 20 jAg h/mL). 

Decrease in CETP activity (300 mg daily dose): at least about 1 0% (e.g., at least 

30 about 15%, at least about 20%, at least about 25%, at least about 30%, at least about 35%, at 
least about 40%, at least about 45%, at least about 50%, at least about 55%, at least about 
60%, at least about 65%, at least about 70%, or at least about 75% or more) relative to the 

/ CETP activity before administration of the phannaceutical composition. 

Decrease in CETP activity (600 mg daily dose): at least about 25% (e.g., at least 

35 about 30%, at least about 40%, at least about 45%, at least about 50%, at least about 55%, at 
least about 60%, at least about 65%, at least about 70%, at least about 75%, at least about 
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80%, or at least about 85% or more) relative to liie CETP activity before administration of 

the pharmaceutical composition. 

Decrease in CETP activity (900 mg daily dose): at least about 35% (e.g., at least 

about 40%, at least about 45%, at least about 50%, at least about 55%, at least about 60%, at 
5 least about 65%, at least about 70%, at least about 75%, at least about 80%, at least about 

85%, at least about 90%, or at least about 95% or more) relative to the CETP activity before 

administration of the pharmaceutical composition. 

The pharmaceutical composition, at a daily dose of 300 mg, 600 mg, or 900 mg 

of the CETP inhibitor, particularly Compound I, administered witliout food, preferably 
10 achieves a Cmax, AUCo-tz, AUCo-oo, and/or decrease in CETP activity as set forth below: 

Cawx (300 mg daily dose): at least about 0.05 jxg/mL (e.g., at least about 0.1 [ig/mL, 

at least about 0.15 ng/mL, at least about 0.2 |ig/mL, at least about 0.25 jxg/mL, at least 

about 0.3 fig/mL, at least about 0.4 |ig/mL, at least about 0.5 ng/mL, at least about 0.6 

[xg/mL, at least about 0.7 j.ig/raL, at least about 0.8 iig/ivL, at least about 0.9 |Lig/mL, at least 
15 about 1 ^ig/mL, at least about 1.1 ng/mL, at least about 1.2 fig/mL, at least about 1.3 ng/mL, 

at least about 1 .4 ng/mL, or at least about 1 .5 ng/mL). 

Qnav (600 mg daily dose): at least about 0. 15 |ig/mL (e.g., at least about 0.2 ^ig/niL, 

at least about 0.25 jig/mL, at least about 0.3 ng/mL, at least about 0.4 jAg/mL, at least about 

0.5 p.g/mL, at least about 0.6 |Lig/raL, at least about 0.7 ng/mL, at least about 0.8 ng/mL, at 
20 least about 0.9 |ig/mL, at least about 1 |ig/ml^ at least about 1.1 iig/raL, at least about 1.2 

fig/mL, at least about 1 .3 ^ig/mL, at least about 1 .4 ng/mL, at least about 1 .5 ng/mL, at least 

about 1.6 ).ig/mL, at least about 1.7 jig/mL, at least about 1.8 jig/mL, at least about 1.9 

jug/raL, or at least about 2 |.ig/mL). 

Cmax(900 mg daily dose): at least about 0.35 |.ig/mL (e.g., at least about 0.4 |.ig/mL, 
25 at least about 0.5 jig/mL, at least about 0.6 iig/mL, at least about 0.7 ixg/mL, at least about 

0.8 }ig/mL, at least about 0.9 |ig/mL, at least about 1 j.ig/mL, at least about 1.1 ng/mL, at 

least about 1.2 ng/mL, at least about 1.3 ng/mL, at least about 1.4 ng/mL, at least about 1.5 

Jig/mL, at least about 1 .6 |.ig/mL, at least about 1.7 |ig/mL, at least about 1 .8 |ig/mL, at least 

about 1 .9 |J.g/mL, or at least about 2 jig/mL). 
30 AUCo-u (300 mg daily dose): at least about 0. 1 iig- h/mL (e.g., at least about 0.2 

Kig h/mL, at least about 0.3 ug h/mL, at least about 0.4 ^g li/mL, at least about 0.5 |ig h/mL, 
. at least about 0.6 jig h/mL, at least about 0.7 ug h/mL, at least about 0.8 jig h/mL, at least 

about 0.9 ug h/mL, at least about 1 lig h/mL, at least about 1 .5 jig- h/mL, at least about 2 

lig h/raL, at least about 2.5 jig h/mL, at least about 3 jig h/mL, at least about 3.5 jig lVmL, 
35 at least about 4 jig-h/mL, at least about 4.5 ng h/mL, at least about 5 jig- h/mL, at least 

about 5.5 jig li/mL, at least about 6 jig h/mL, at least about 6.5 jig li/mL, at least about 7 

jig-h/mL, or at least about 7.5 jig h/mL). 
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AUCo-tz (600 mg daily dose): at least about 1 .5 ixg h/mL (e.g., at least about 2 
|ig ii/mL, at least about 2.5 |ag h/mL, at least about 3 }ig-h/mL, at least about 3.5 jig li/mL, 
at least about 4 |ig h/niL, at least about 4.5 |ig h/niL, at least about 5 ]Lig h/uiL, at least 
about 5.5 fxg h/uiL, at least about 6 iig h/xnL, at least about 6.5 [ig h/niL, at least about 7 
5 jig h/mL, at least about 7.5 |Lig h/mL, at least about 8 fig-li/mL, at least about 8.5 [xg h/mL, 
at least about 9 |xg h/mU at least about 9.5 [ig li/mL, or at least about 10 }ig h/mL), 

AUCCo^tz) (900 rag daily dose): at least about 5.5 |Lig-h/inL (e.g., at least about 6 
jag h/mL, at least about 6.5 jig li/rnL, at least about 7 |ig la/inL, at least about 7.5 |Lig h/mL,. 
at least about 8 p.g h/mL, at least about 8.5 fig h/mL, at least about 9 tig h/mL, at least 

10 about 9.5 |ig h/mL, at least about 10 fig h/noGL, at least about 10.5 [ig h/mL, at least about 
11 |ig h/mL, at least about 11.5 fig li/mL, at least about 12 )Lig h/mL, at least about 12.5 
^ig-h/mL, at least about 13 |.ig h/mL, at least about 13.5 [xg h/mL, at least about 14 fig hAnL, 
at least about 14.5 jig li/mL, at least about at least about 15 |Lig h/mL, at least about 15.5 
fig li/mL, at least about 16 jig li/mL, at least about 16.5 |xg h/mL, at least about 17 p.g h/mL, 

15 or at least about 17.5 jig'h/mL). 

AUCo^ (300 mg daily dose): at least about 0.1 |ag h/mL (e.g., at least about 0.2 
fig-h/mL, at least about 0.3 |.ig h/mL, at least about 0.4 jig h/mU at least about 0.5 |Lig-h/mL, 
at least about 0.6 ^ig h/mL, at least about 0.7 ^g li/mL, at least about O.S |.ig h/niL, at least 
about 0.9 )Lig h/mL, at least about 1 |ig h/niL, at least about 1.5 }.ig li/mL, at least about 2 

20 p.g-li/mL, at least about 2.5 |Lig-lVmL, at least about 3 |.ig h/mL, at least about 3.5 lig h/mL, 
at least about 4 |.ig Ii/mL, at least about 4.5 fig h/mL, at least about 5 iig-h/mL, at least 
about 5.5 iLig h/mL, at least about 6 /xg li/mL, at least about 6.5 j.ig li/mL, at least about 7 
Ug li/mL, or at least about 7.5 jig h/mL). 

AUCo^ (600 mg daily dose): at least about 1.5 j.ig h/mL (e.g., at least about 2 

25 lag h/mL, at least about 2.5 fig h/mL, at least about 3 jig h/mL, at least about 3.5 |.ig h/mL, 
at least about 4 ing h/mL, at least about 4.5 [xg h/mL, at least about 5 jig h/mL, at least 
about 5.5 ^ig h/mL, at least about 6 fig h/mL, at least about 6.5 jig h/mL, at least about 7 
lig h/mL, at least about 7.5 ^ig h/mL, at least about 8 jig h/mL, at least about 8.5 |ig li/mL, 
at least about 9 ug h/mL, at least about 9.5 jig h/mL, or at least about 10 (ig h/mL). 

30 AUC(o-oo) (900 mg daily dose): at least about 5.5 ^lg•h/mL (e.g., at least about 6 

|ig-li/mL, at least about 6.5 jig h/mL, at least about 7 |ig h/mL, at least about 7.5 pig li/mL, 
at least about 8 fig-h/mL, at least about 8.5 jig h/mL, at least about 9 |Lig h/mL, at least 

/ about 9.5 jig li/mL, at least about 10 |ig li/mL, at least about 10.5 jLig h/mL, at least about 
1 1 jLig li/mL, at least about 11. 5 |Lig h/mL, at least about 12 f.ig-li/mL, at least about 12.5 

35 |ig-h/mL, at least about 13 |.ig-li/niL, at least about 13.5 }ig-li/mL, at least about 14 jig-h/mL, 
at least about 14.5 }.ig Ii/mL, at least about 15 |ig h/niL, at least about 15.5 j.ig h/mL, at least 
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about 16 i-ig h/mL, at least about 16.5 ^g h/mL, at least about 17 |Lig-h/mL, or at least about 
17.5 ^ig li/mL). 

Decrease in CETP activity (300 mg daily dose): at least about 2.5% (e.g., at least 
about 5%, at least about 7.5%, at least about 10%, at least about 15%, at least about 20%, at 
least about 25%, at least about 30%, at least about 35%, at least about 40%, at least about 
45%, or at least about 50% or more) relative to the CETP activity before administration of 
tlie pharmaceutical composition. 

Decrease in CETP activity (600 mg daily dose): at least about 5% (e.g., at least 
about 7.5%, at least about 10%, at least about 15%, at least about 20%, at least about 25%, 
at least about 30%, at least about 35%, at least about 40%, at least about 45%, at least about 
50%, at least about 55%, or at least about 60% or more) relative to the CETP activity before 
administration of the pharmaceutical composition. 

Decrease in CETP activity (900 mg daily dose): at least about 12.5% (e.g., at least 
about 15%, at least about 20%, at least about 25%, at least about 30%, at least about 35%, at 
least about 40%, at least about 45%, at least about 50%, at least about 55%, at least about 
60%, at least about 65%, at least about 70%. or at least about 75% or more) relative to the 
CETP activity before administration of the pharmaceutical composition. 

Furthermore, the pharmaceutical conq)osition of the invention, when 
administered to a patient, desirably results in one or more (e.g., two or three) of the 
following conditions in tlie patient: (a) an inhibition of cholesteryl ester transfer protein 
(CETP) activity in the patient relative to pretreatment CETP activity (as described above), 
(b) an increase in.higli density lipoprotein cholesterol (HDL-C) level in the patient relative 
to pretreatment HDL-C level, and (c) a decrease in the ratio of total cholesterol to HDL-C 
level (TC/HDL-C) in the patient relative to pretreatment TC/HDL-C. The tenn 
"pretreatment" refers to fee time prior (desirably immediately prior) to administration of tlie 
active compounds of the composition of tlie invention to tlie patient. Tlie desired extent of 
changes in each of the foregoing conditions in the patient relative to pretreatment are recited 
below. 

The HDL-C level is measured usuig standard techniques known in the art. 
Preferably, the HDL-C level following the admmistration (e.g. after 4 weeks of treatment) 
of 300 mg of the CETP inhibitor, particularly Compound I. is increased by about 10% or 
more relative to pretreatment HDL-C level (e.g.. about 12.5% or more, about 15% or more, 
about 17.5% or more, about 20% or more, about 22.5% or more, about 25% or more, about 
27.5% or more, about 30% or more, about 32.5% or more, about 35% or more, about 37;5% 
or more, about 40% or more, about 42.5% or more, about 45% or more, about 47.5% or 
more, or about 50% or more). 
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The HDL-C level following tlie administration (e.g. after 4 weeks of treatment) 
of 600 mg of the CETP inhibitor, particularly Compound I, is increased by about 15% or 
more relative to pretreatment HDL-C level (e.g., about 17.5% or more, about 20% or more, 
about 22.5% or more, about 25% or more, about 27.5% or more, about 30% or more, about 
5 32.5% or more, about 35% or more, about 37.5% or more, about 40% or more, aboiit 42.5% 
or more, about 45% or more, about 47.5% or more, about 50% or more, about 52.5% or 
more, or about 55% or more). 

The HDL-C level following tlie administration (e.g. after 4 weeks of treatment) 
of 900 mg of the CETP inhibitor, particularly Compound I, is preferably increased by about 

10 20% relative to pretreatment HDL-C level (e.g., about 22.5% or more, about 25% or more, 
about 27.5% or more, about 30% or more, about 32.5% or more, about 35% or more, about 
37.5% or more, about 40% or more, about 42.5% or more, about 45% or more, about 47.5% 
or more, about 50% or more, about 52.5% or more, about 55% or more, about 57.5% or 
more, or about 60% or more). 

15 Total cholesterol (TC) is detemiined using standard techniques knovm in tlie art. 

Preferably, the TC/HDL-C ratio following tlie administration (e.g. after 4 weeks of 
ti*eatment) of 300 mg of tlie CETP inliibitor, particularly Compound I, is decreased by about 
5% or more relative to tlie pretreatment TC/HDL-C ratio (e.g., about 7.5% or more, about 
10% or more, about 12.5% or more, about 15% or more, about 17.5% or more, about 20% 

20 or more, about 22,5% or more, about 25% or more, about 27.5% or more, about 30% or 
more, about 32.5% or more, or about 35% or more), 

Tlie TC/HDL-C ratio following the administration (e.g. after 4 weeks of 
treatment) of 600 mg of tlie CETP inhibitor, particularly Compound I, is decreased by about 
1 0% or more relative to tlie pretreatment TC/HDL-C ratio (e.g., about 12.5% or more, about 

25 1 5% or more, about 17.5% or more, about 20% or more, about 22.5% or more, about 25% 
or more, about 27.5% or more, about 30% or more, about 32.5% or n?ore, about 35% or 
more, or about 37.5% or more, or about 40% or more). 

The TC/HDL-C ratio following the administration (e.g. after 4 weelcs of 
treatment) of 900 mg of the CETP inhibitor, particularly Compound I, is decreased by about 

30 15% or more relative to tlie pretreatment TC/HDL-C ratio (e.g., about 17.5% or more, about 
20% or more, about 22.5% or more, about 25% or more, about 27.5% or more, about 30% 
or more, about 32.5% or more, about 35% or more, or about 37.5% or more, about 40% or 

/ more, about 42.4% or more, or about 45% or more). 

Moreover, the invention provides a Icit comprising a phaniiaceutical composition 

35 comprising a therapeutically effective amount of a CETP inhibitor (e.g.. Compound I) and a 
water-insoluble concentration-enhancing additive, prescribing infonnation, and a container. 
The prescribing information can be prescribing infoniiation conforming to tlie methods of 
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the invention and/or as othemise discussed herein. Tlie prescribing infonnation preferably 
includes advice to a patient regarding the administration of the CETP inhibitor (e.g.. 
Compound I) with food, especiall}' to improve the bioavailability of the CETP mhibitor. 

The following examples ftirther illustrate tlie invention but, of course, should not 
5 be construed as in any way limiting its scope. 

EXAMPLE 1 

This example illustrates tlie absorption of a CETP mhibitor (e.g.. Compound I) 
when administered in a pharmaceutical composition according to tlie invention. 
10 For this study, Caucasian male human subjects were administered 100 mg, 300 

mg, 600 mg, 900 mg, 1200 mg, 1500 mg, or 1800 mg of Compound I, or placebo, after a 
standard brealcfast The tablets administered at each dose level are recited in Table 1. 



Table 1 - Tablets Administered at Each Dose Level 



Dose Level (mg) 


Number of Tablets Administered per Subject 


Compound I 


Placebo 


100 


1 xlOOmg 


1 X placebo 


300 


lx300mg 


1 X placebo 


600 


2 X 300 mg 


2 X placebo 


900 


3 X 300 mg 


3 X placebo 


1200 


4x300mg 


4 X placebo 


1500 


5 X 300 mg 


5 X placebo 


1800 


6 X 300 mg 


6 s placebo 



15 

Tlie uncoated white tablets were prepared using standard tableting procedures. 
The 1 00 mg tablets comprised 1 00 mg of Compound I, 6 mg of hydroxypropylmetliyl 
' cellulose 2910 as a binder, 175.1 mg of microcrystalline cellulose and 116.8 mg of lactose 
as diluents, 1 8 mg talc and 1 .2 mg of magnesium stearate as lubricants, and 39,9 mg of 
20 crospovidone and 90 mg of low substituted hydroxypropyl cellulose as disintegrants. 
The 300 mg tablets comprised 300 mg of Compound I, 18 mg of 
hydroxypropylmethyl cellulose 2910 as a binder, 18 mg of talc and 1.2 mg of magnesium 
stearate as lubricants, and 1 19.8 mg of crospovidone and 90 mg of low substituted 
hydroxypropyl cellulose as disintegrants. 
25 The placebo tablets comprised 175.1 mg of microcrystalline cellulose and 262.7 

mg of lactose as diluents, 18 mg of talc and L2 mg of magnesium stearate as lubricants, and 
90 mg of low substituted hydroxypropyl cellulose as a disintegrant. The placebo tablets 
were similar in appearance to tlie tablets comprising Compound I. 
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Treatments were administered orally vvitli 150 niL water while standing. 
Subjects were not allowed to lie supine for 2 hours after dose administration, except for 
study procedures. 

Doses were administered at similar times for each subject in each treatment 
5 period. Dosing commenced at approximately 08:30 hours. All subjects fasted from food 
and fluids (witli tlie exception of water) from 22:00 hours on the day prior to dosing (Day - 
1) until brealcfast on Day 1, and during the evening prior to tlie post-study visit until 
laboratory safety evaluations had been performed on the following day. Water could be 
consumed at any time during the study, with tlie exception of the period up fo 2 hours post- 
10 dose, when no fluids were permitted. 

Subjects received a standard breakfast about 45 minutes prior to dosing. The 
meal was eaten at a steady rate over a 15 minute period so that the meal was completed 30 
minutes before dosing. The standard breakfast consisted of the following: 

15 200 mL orange juice 

Two packets of cereal (approximately 60 g) 

Two slices of wholemeal toast 

1 0 g low fat spread (one packet) 

20 g jam (one packet) 
20 242 mL full fat milk (approximately 250 g) 

Total energy' content: 711 Kcal 

Total fat content: 1 5.72 g (19.9% of total calories) 

Total protein: 20.82 g (1 1 .7% total calories) 



25 

Blood samples for pharmacoldnetic analysis were talcen immediately prior to 
dosing and at the following times after dosing: 1, 2, 4, 6, 7, 10, 12, 24, and 36 hours post- 
dose. 

The following pharmacokinetic parameters were calculated for tlie different 
30 dosage profiles and are defined as follows: 

tuax Time of maximum observed plasma concentration of the active form 

; of Compound I; 

Cniax Maximum observed plasma concentration of the active fomi of 

35 Compound I; 

ti/2 HalMife of plasma concentration of the active form of Compound I; 

AUCo-iz Area under tlie plasma concentration-time curve (AUG) from time 
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zero up to tihe last quantifiable concentration (O-tz), of tlie active fomi 
of Compound I; and 
AUCo^ AUC from time zero to infinity (O-oo) 

5 Phamiacolcinetic parameters were log-transformed by analysis and assessed 

using SAS® Least Square Means derived from a three-way analysis of variance (ANOVA) 
fitting effects for subject, treatment, and period. Treatment comparisons were made by 
calculating the difference and 95% confidence intervals (CIs) of the difference of tlie log 
SAS® Least Square Means between parameters for tlie respective treatments. The 

10 differences and CIs of tlie differences were back-transformed for reporting purposes. 

The plasma concentration of the active form of Compound I was detennined by 
the following assay. Plasma samples were isolated from patients treated with Compound L 
The plasma samples were treated with sodiimi hydroxide (Wako Pure Chemical Industries, 
Ltd.) to convert active forms of Compound I in the plasma to tlie thiol form (i.e.. Compound 

15 11). The plasma sample next W2is treated with dithiothreitol (DTT) (Wako Pure Chemical 
Industries, Ltd.) to prevent the oxidation of fliiol groups (i.e., to maintain thiol groups in a 
reduced state). N-ethylmaleimide (NEM) (Walco Pure Chemical Industries, Ltd.) was added 
to stabilize tlie tliiol form (i.e.. Compound II) by, it is believed, blocking the free sulfliydryl 
group by tlie derivatiziation to an NEM-adduct. The sample then v/as analyzed using High 

20 Performance Liquid Chromatography (HPLC). Finally, the results of the HPLC analysis of 
the plasma sample were compared to a laiown standard to determine the plasma 
concenti'ation of the active form of Compound I. The standard of laiown concentration was 
prepared essentially as described above, with the exception tliat human plasma was isolated 
from humans who were not treated Avith Compound I. These "blanlc plasma" samples were 

25 combined witli a Icnown amount of Compound I. 

The mean test results for plasma pharmacokinetic parameters, AUC o-oo 
(l-ig-h/mL), AUC o-iz (|Lig h/mL), Cmax (|ig/mL), tin (h), and t^ax (h), of the active form of 
Compound I are summarized in Table 2. 
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Table 2 - Plasma Pharmacoldnetic Parameters of the Active Form of iS'-[2-([[l-(2- 



Parameter 


. Dose of Compound I 


1 on mcr 


'^nn ma 




000 ma 




1 son mo- 




AUG fO-t,'>* 
(|.igh/niL) 


NA 


0.735 


4.08 


7.71 


18:5 


22,4 


30.4 


AUG CO-oo^* 
(^igh/mL) 


NC 


NA 


4.61 


8.74 


21.1 


24.7 

fid 


34.9 
(71 (\\ 


p * 
(Hg/mL) 


0.024 


0.161 
(51.1) 


0.485 

fAi'r\ 
(41.7) 


0.869 
(17.2) 


2.06 
(31.5) 


2.68 
(28.9) 


3.45 
(35.b) 


(h) • 


3.00 
(0.500- 
O.UU) 


2.00 

(2.00- 

A f\n\ 
4.UUj 


3.00 
(2.00- 
b.UUJ 


4.00 
(2.00- 
o.W) 


5.00 
(4.00- 
O.UUJ 


4.00 

(4.00- 
a f\(\\ 


5.00 
(4.00- 
D.UUJ 


P * 

^max 

(norm) 


0.018 
(51.8) 


0.040 

(62.2) 


0.059 
(40.4) 


0.071 
(17.1) 


0.121 
(32.1) 


0.129 
(25.4) 


0.151 

(37.3) 


AUC 
(norm) 


NA 
(NA) 


0.186 
(57.0) 


0.500 
(22.4) 


0.631 
(21.4) 


1.09 
(24.2) 


1.08 
(14.1) 


1.34 
(24.1) 


AUC (O-oo)- 
(norm) 


NC 
(NC) 


NA 
(NA) 


0.566 
(19.3) 


0.715 
(22.7) 


L24 
(21.9) 


1.19 
(15.1) 


1.53 
(18.4) 


twJ 
(h) 


NC 
(NC) 


NA 
(NA) 


11.8 
(7.09- 
17.2) 


13.1 
(10.8- 
14.9) 


12.8 
(10.6- 
16.4) 


11.1 
(S.S4- 
14.5) 


12.4 
(9.32- 
20.3) 



* = geometric mean (geometric coefficient of variation %) 
^ = median (min-max) 

* = harmonic mean (min-max) 
NA - not applicable 

NC == not calculable 

norai = normalized for dose and body weight (mg/kg) 

As demonstrated by the data in Table 2, a pharmaceutical composition 
comprising a CETP inhibitor can achieve a maximum observed plasma concentration (Cmax) 
of the CETP inhibitor, or active fonn tliereo^ in the bloodstream of a mammal of at least 
about O.I ^g/mL at a dose of 300 mg when administered witli food. For example, at a dose 
of 300 mg of Compound I, the Cmax was about 0.16 |Lig/mL. 

The data in Table 2 also demonstrates tliat a pharmaceutical composition 
comprising a CETP inhibitor can achieve a maximum observed plasma concentration (C„ulO 
of the CETP inhibitor, or active form tliereot in the bloodstream of a mammal of at least 
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about 0.35 fxg/mL and an area under tiie plasma concentration-time curve (AUCo^) of at 
least about 3.5 (ig h/mL, at a dose of 600 mg when administered with food. For example, at 
a dose of 600 rag of Compound I, the C^^ was about 0.5 jig/mL, and the AUCo^ was about 
5 jig h/mL. 

Additionally, the data indicates that a pharmaceutical composition comprising a 
CETP inhibitor can achieve a maximum observed plasma concentration (C„,ax) of at least 
about 0.8 )j.g/mL and an area under the plasma concentration-time curve (AUCo-oo) of at 
least about 7.5 |ig h/mL, at a dose of 900 mg when administered with food. For example, at 
a dose of 900 mg of Compound I, the C^ax was about 0.9 iig/mL, and the AUCo^ was about 
9|igh/mL. 

EXAMPLE 2 

The effect of food on tlie absorption of a CETP inhibitor in patients was 
identified in a study designed to compare the bioavailability of 900 mg of Compound I 
orally admmistered to Caucasian male volimteers with and without food. 

For this study each of six subjects received Compound I at a dose level of 900 
mg in each of two treatment periods, once with food (after a standard brealcfast) and once in 
tiie fasted state. There was a minknum of 7 days between each treatment period. This 
interval of 7 days between treatments was considered appropriate for elhninating any 
within-subject carryover effects. 

The subjects received 900 mg of Compound I by administration of 3 tablets of 
300 mg each. Tablet preparation and administration procedures were as described as in 
Example 1, with the following exceptions. 

Doses were admmistered at similar times for each subject in each ti eatment 
period. Dosing commenced at approximately 08:30 hours. All subjects fasted from food 
and fluids (with the exception of water) from 22:00 hours on tiie day prior to dosing (Day 
1) until breakfast on Day 1 (for subjects receiving Compound I in flie fed state (i.e., with 
food)) or lunch-time on Day 1 (for subjects receiving Compound I in the fested state), and 
during the evening prior to the post-study visit until laboratory safety evaluations had been 
performed on the following day. Water could be consumed at any time during flie study, 
witli the exception of the period up to 2 hours post-dose, when no fluids were permitted. 

When subjects were administered Compound I in the fed state, they received a 
standard brealcfast about 45 minutes prior to dosing as described in Example 1 . 

The mean test results for plasma phamiacokinetic parameters, AUG 
(Ug li/mL), AUC o-iz (^ig h/mL), C„„x (ng/mL), tm (h), and Qi), of tiie active form of 
Compound I are summarized in Table 3, 
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Table 3 - Plasma Pharmacoldnetic Parameters of the Active Form of 5'-[2-([[l-(2- 



ethyIbutyl)cyclohexyl]carbonyI]amino)phenyI] 2-methyIpropanethioate 



Parameter 


Treatment Protocol 


Ratio 


Fasted 


red 


(Fed-.Fasted) 


/VUL-/ \y~lz) 




10 2 


1.65 


fuevh/mL^ 










7.97 


12.5 


1.57 


(Mgh/mL) 


(46.7) 


(17.4) 






0.423 


0.955 


2.26 


(Hg/mL) 


(37.1) 


(26.1) 




Wx (h) ""^ 


5.00 


4.00 


NA 




(2.00-6.00) 


(2.00-6.00) 




ti«.(h)* 


16.5 


15.4 


0.935 




(14.1-22.4) 


(12.6-18.6) 





* = geometric mean (geometric coefficient of variation %) 
= median (niin-max) 



5 NA = not applicable 

j: = harmonic mean (min-max) 

Tlie absorption of tlie active form of Compound I was relatively slow, with the 
time of maximum observed plasma concentration occurring at between 4 and 5 hours after 

10 administration -of Compound I. As is apparent from Table 3, tlie time of maximum 

observed plasma concentration was similai" after administration of Compound I with and 
without food. Additionally, the half life of tlie active form of Compound I was determined 
to be similar after administration of the dmg with and without food. 

Several of the pharmacoldnetic parameters, however, were affected by the 

15 administration of Compound I witii food. These include AUCo-tz, AUG o-oo , and Cmax, which 
were 65%, 57%, and 126% higlier, respectively, when Compound I was administered witli 
food as compared with the administration of Compound I in tlie fasted state. Tliese 
increases are noticeably apparent when the geometric mean plasma concentrations of flie 
active forni of Compound I were plotted in linear form in Figure 1 and plotted in semi- 

20 logariflimic form in Figure 2. 

The observed increases in pharmacokinetic parameters when Compound I is 
administered with food indicate an increase in tlie bioavailability of the active form of tiie 
drug when compared to administration of tlie drug under fasted conditions. 
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Therefore, this example demonstrates that aii mcrease in bioavailability of a 
CETP inhibitor results when the CETP inhibitor is administered with food relative to 
administration without food- 

5 - EXAMPLES 

This example further illustrates tlie absorption of a CETP inliibitor (e.g.. 
Compound I) when administered in a pharmaceutical composition according to the 
invention. 

Japanese male human subjects were admiriistered 100 mg, 300 mg, 600 mg, 900 
10 mg, 1200 mg, 1500 mg, or 1800 mg of Compound I, or placebo, following a standard 

brealcfast Administration, dosing, and sampling schedules were commensurate with those 
described in Example 1. The tablets were prepared as described in Example 1. 

The mean test results for plasma pharmacolcinetics parameters of tlie active form 
of Compound I, AUG o-oo (fig h/mL), Cmax (|iig/mL), and t^ax (h), as well as tm a (h) and tm 
15 P, are summarized in Table 4. tia a signifies the half-life in the a-phase of plasma 

concent ation of the active form of Compound I, and tm p signifies the half-life in tlie p- 
phase of plasma concentration of the active form of Compound L 

Table 4 — Plasma Pharmacokinetic Parameters of the Active Form of *?-[2-([[l-(2- 
20 ethylbut3^i)cyclohexyl]carbonyl]amino)phenyl] 2-methylpropanethioate 



Parameter 


Dose of Compound I 


100 mg 


300 mg 


600 rag 


900 mg 


1200 mg 


1500 mg 


1800 mg 


AUC (0-co) 
(jLigh/mL) 


0.120 ± 
0.025 
(1.0) 


2.133 ± 
0.846 
(17.8) 


10.458 ± 
2.837 
(87.2) 


14.936 ± 
5.113 
(124.5) 


24.197 ± 
8.964 
(201.6) 


43.062 ± 
14.923 
(358.9) 


40.057 ± 
12.319 
(333.8) 


Cinax 

(jig/mL) 


0.038 ± 


0.254 ± 


1.029 ± 


1.716± 


2.957 ± 


5.467 ± 


5.115± 


0.013 


0.080 


0.378 


0.521 


1.136 


2.227 


1.550 


(1.0) 


(6.7) 


(27.1) 


(45.2) 


(77.8) 


(143.9) 


(134.6) 


(h) 


2.3 ± 0.8 


2.3 ± 0.8 


4.3 ± 1.5 


2.7 ±1.0 


4.0 ±0.0 


4.3 ±0.8 


2.7 ±1.0 


tiyza 

(h) 




2.3 ±0.4 


2.7 ±0.6 


3.1 ±0.3 


2.7 ±0.4 


2.8 ±0.4 


2.6 ± 0.5 


tl/2p 




. 13.7 db 


15.1 ± 


15.7 ± 


11.8± 


12.2 ± 


11.9± 


(h) 




5.1 


2.1 


2.1 


3.7 


1.5 


1:9 



As demonstrated by tlie data in Table 4, a phamiaceutical composition 
comprising a CETP inhibitor can achieve a maximum obser\'ed plasma concentration (Cmax) 
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of the CETP inliibitor, or active form thereof, in the bloodsti eam of a mainiTial of at least 
about 0 J i-Lg/mL and an area under the plasma concentration-time curve (AUCo<o) of at 
least about 0.5 {.ig lVmL, at a dose of 300 mg when administered v^dth food. For example, at 
a dose of 300 mg of Compound I, the Cmax was about 0.2 \xg/mL, and tlae AUCo-od was about 
5 2ng-li/mL. 

The data in Table 4 also demonstrates that a pharmaceutical composition 
comprising a CETP inhibitor can achieve a maximum obsen^ed plasma concentration (Cmax) 
of at least about 0.35 ^ig/mL and an area under tlie plasma concentration-time curve 
(AUCo^) of the CETP inhibitor, or active form thereoi^ in the bloodstream of a mammal of 
10 at least about 3.5 ^ig h/mL, at a dose of 600 mg when administered with food. For example, 
at a dose of 600 mg of Compound I, the C^nax was about 1 ng/mL, and the AUCo^ was about 
IGjigh/mL. 

Additionally, the data indicates that a pharmaceutical composition comprising a 
CETP inhibitor can achieve a maximum observed plasma concentration (Cmax) of at least 
15 about 0.8 fig/mL and an area under the plasma concentration-time curve (AUCo-oo) of at 

least about 7.5 (.ig li/mL, at a dose of 900 mg when administered with food. For example, at 
a dose of 900 mg of Compound I, the Cmax was about 1.7 |ig/mL, and the AUCo^» was about 
15 jig h/mL. 

20 EXAMPLE 4 

In a similar study to tliat described in Example 2, the effect of food on tlie 
absorption of tlie active form of Compound I in patients was identified in a study designed 
to compare the bioavailability of 600 mg of Compound I orally administered to Japanese 
male volunteers witli and without food. 
25 Administration, dosing, and sampling schedules were commensurate with those 

described in Example 2. However, patients were administered 600 mg (ratlier tlian 900 mg) 
of Compound I with and without food. Patients Avere administered two tablets of 300 mg 
each. The tablets were prepared as described in Example 1. . 

The mean test results for plasma pharmacolcinetics parameters of the active form 
30 of Compound I, AUC o-oo (iig li/mL), C^ax (^g/mL), and t„mx (h), as well as tm a (li) and tin 
are summarized in Table 5. 
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Table 5 - Plasma Pharraacoldnetic Parameters of the Active Form of *S'-[2-([[l-(2- 



ethylbutyl)cyclohexyI]carbonyl]amino)phenyll 2--methylpropanethioate 



Parameter 


Treatment Protocol 


Fasted 


Fed 


AUG (O-oo) 


5.395 ±1.413 


10.458 ±2.837 


(jug h/mL) 


(0.52) 


(1.00) 




0.316 ±0.061 


1.029 ±0.378 


(Hg/niL) 


(0.31) 


(1.00) 


tmax (h) 


2.2 ±1.1 


4.3 ±1.5 


tmOL (h) 


5.5 ± 1.4 


2.7 ± 0.6 


ti/23 (h) 


20.6 ±3.0 


15.1 ±2.1 



. Pharmacokinetics parameters, such as maximum observed plasma concentration 
(Cmax) and area under tiae plasma concentration-time curve from time zero to infinity 
(AUCo.«), were affected by administration of Compound I with food. The C^^^ value after 
administration of 600 mg of Compound I was 1.029 ^g/mL when administered with food 
and only 0.316 ^lg/mL when administered without food. Hie AUCo-„ value after 
administration of 600 mg of Compound I was 10.458 ^ig h/mL -when administered with food 
and only 5.395 ng h/mL when administered witliout food. Thus, the Cmax and AUCo^ were 
about 3 and 2 times higher, respectively, when the patients were administered the CETP 
inhibitor with food as compared to without food. 

The observed increases in die pharmacoldnetic parameters when Compound 
I is administered with food mdicate that die active fomi of the drug is more readily absorbed 
when administered with food, such as after a meal. Thus, the administration of a CETP 
inliibitor (e.g.. Compound I) with food results in an mcrease in tlie bioavailability of tlie 
active form of the drag relative to die administration of the CETP inhibitor under fasted 
conditions. 

EXAMPLES 

This example illustrates tlie effect of die administration of a CETP inhibitor (e.g.. 
Compound J) on CETP activity when administered in a pharmaceutical composition 
according to the invention, 

Caucasian male human patients were orally administered 100 mg, 200 mg, 600 
mg, 900 mg, 1200 mg, 1500 mg, ISOO mg of Compound I, or placebo, following brealcfast. 
Administration, dosing, and sampling schedules were substantially similar to tliose 
described in Example 1. The tablets were prepared as described in Example 1. 
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The procedure for determining CETP activity was substantially similar to tlie 
procedures described in ToUefson et al.. Methods Enzymol, 129, 797-816 (1986), and Kato 
et al., J. Biol. Chem.. 264, 4082-4087 (1989). 

CETP activity and changes from baseline (pre-dose) M^ere measured, and the 
5 resulting data is summarized in Table 6 as percentage change from baseline. 

Table 6 - Mean (S.D.) Changes from Baseline (Pre-dose) in CETP Activity 



Percent Changes from Pre-dose (standard deviation) 



Treatment 


Pre- 
dose 


1 h 


2h 


CJ — 

4h 


6h 


8h 


24 h 


Post- 
study 


Placebo 


90 
(15.8) 


(2.4) 


1 
-1 

(3.1) 


U 

(3.1) 


(30) 


(4.0) 


o 

(4.4) 


0 
(8.9) 


1 on ma 

Compound I 


104 
(15.4) 


-2 
(3.8) 


-2 
(3.4) 


-5 
(5.6) 


-7 
(3.0) 


-6 
(4.0) 


-1 

(5.3) 


-5 

(2.2) 


300 mg 
Compound I 


88 
(10.4) 


0 
(2.1) 


-7 
(3.3) 


-12 
(4.3) 


-13 

(3.4) 


-13 

(3.4) 


-6 
(3.5) 


2 
(6.1) 


600 mg 
Compound I 


92 
(22.9) 


-3 
(4.0) 


-12 
(5.9) 


-29 
(13.1) 


-36 
(13.4) 


-36 
(14:6) 


-21 
(10.3) 


-6 
(8.9) 


900 mg 
Compound I 


90 
(17.2) 


-3 
(3.8) 


-23 
(14.1) 


-43 
(11.8) 


-55 
(9.9) 


-53 
(9.2) 


-28 
(5.2) 


-5 
(10.8) 


1200 mg 
Compound I 


88 
(5.8) 


-3 
(2-4) 


-17 
(9.8) 


-58 
(6.3) 


-71 

(4.7) 


-70 
(5.4) 


-43 
(5.7) 


-4 
(8.8) 


1500 mg 
Compound I 


96 
(12.4) 


-3 
(2.6) 


-32 
(21.6) 


-72 
(21.1) 


-83 
(9.7) 


-81 
(9.0) 


-48 
(6.1) 


0 
(49) 


ISOO mg 
Compound I 


82 
(16.0) 


-3 
(3.7) 


-23 
(14.7) 


-67 
(16.2) 


-74 
(15.2) 


-71 
(14.3) 


-42 
(10.9) 


-5 

(5.1) 



As demonstrated by the data in Table 6, a pharmaceutical composition 
10 comprising a CETP inhibitor can achieve a decrease in CETP activity of at least about 10% 
relative to pre-dose levels at a dose of 300 mg. For example, 6 hours after the 
administration of 300 mg of Compound I, CETP activity had decreased by 13%, 

The data in Table 6 also demonstrates tliat a pharmaceutical composition 
comprising a CETP inhibitor can achieve a decrease hi CETP activity of at least about 25% 
15 relative to pre-dose levels at a dose of 600 mg. For example, 6 hours after the 
administration of 600 mg of Compound I, CETP activity had decreased by 36%. 

Additionally, the data indicates that a pharmaceutical composition comprising a 
CETP inhibitor can acliieve a decrease in CETP activity of at least about 35% relative to 
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placebo at a dose of 900 mg. For example, 6 hours after the administration of 900 mg of 
Compound I, CETP activity had decreased by 55%. 

EXAMPLE 6 

The effect of food on tlie absolution of the active form of Compound I in 
Caucasian male patients was identified in a study designed to compai-e tlie CETP activity 
following tlie oral administration of 900 mg of Compound I with and without food. 

Administration, dosing, and sampling schedules were substantially similar to 
tliose described in Example 1. 

The procedure for determining CETP activity is described in Example 5. 

CETP activity and changes from baseline (pre-dose) over time were measured, 
and tlie resulting data is summarized in Table 7. The mean changes iBrom baseline (pre- 
dose) in CETP activity over time are set out in the plot of Figure 3, 



Treatment 
Protocol 


Pre- 
dose 


Percent Changes from Pre-dose (standard deviation) 


i h 


2h 




6h 




24 h 


Post- 
study 
(all 

subjects) 


Fed 


96 
(17.0) 


-1 
(2.3) 


-16 
(13.2) 


-44 
(14.0) 


-59 
(11.1) 


-58 
(11.1) 


-34 
(7.5) 


96 
(17.4) 


Fasted 


91 
(16.0) 


1 

(2.2) 


2 
(2.4) 


-4 
(2.2) 


-10 
(3.1) 


-15 
(4.7) 


-10 
(3.8) 



A clear difference in CETP activity was observed when Compound I was 
administered with and without food. Inhibition of CETP activity was much more marked in 
the fed treatment protocol as compared witli the fasted treatment protocol. For example, 
between 4 and 24 hours post-dose, tliere was a significant decrease in CETP activity in tlie 
fed versus the fasted state. Such a decrease in CETP activity indicates increased 
bioavailability of the active form of tlie drug when administered witli food as compared to 
administration of flie drug without food. 

The relationships between plasma concentrations of the active fomi of 
Compound I and inhibition of CETP activity for the fed and fasted states are illustrated by 
tlie plots of Figures 4 and 5, respectively. As plasma concentrations of tlie active fomi of 
Compound I increased, tlie inhibitory effect on CETP increased (i.e., CETP activity 
decreased). 
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EXAMPLE 7 

This example ftuHier illustrates the eJBfect of tlie administration of a CETP 
inhibitor (e.g.. Compound I) on the CETP activity when administered in a pharmaceutical 
5 composition according to tlie invention. 

Japanese male human patients were orally administered 100 mg, 300 mg, 600 
mg, 900 mg, 1200 mg, 1500 mg, or 1800 mg of Compound I, or placebo, following 
breakfast 

Administration, dosmg, and sampling schedules were commensurate witli those 
10 described in Example 1. The tablets were prepared as described in Example L 

Relative CETP activities (calculated as a percentage of baseline CETP activity) 
and standard deviations (SD) were measured, and the resulting data is summarized in Table 
8. 

15 Table 8 - Relative CETP Activity 







Percent CETP Activity Relative to Pre-dose (standard 


Treatment 


Pre- 
dose 








deviation) 








1 h 


2 h 


4h 


6h 




24 l» 


Post- 
study 


Placebo 


100 


97.0 


95.7 


96.4 


93.5 


93.3 


97.2 


101.6 




(0.0) 


(3.4) 


(4.3) 


(3.8) 


(3.1) 


(4.0) 


(5.7) 


(9.6) 


100 mg 


100 


96.2 


92.0 


93.2 


90,4 


90.4 


99.2 


99.2 




(0.0) 


(1.9) 


(3.3) 


(2:5) 


(2.8) 


(2.2) 


(4.7) 


(11.1) 


300 rag 


100 


100.2 


90.7 


83.1 


80.5 


80.6 


88.8 


96.1 




(0.0) 


(3:9) 


(5.5) 


(4.2) 


(3.9) 


(5.6) 


(3.8) 


(9.9) 


600 mg 


100 


100.4 


87.8 


52.6 


37.6 


39.1 


65.5 


102.9 




(0.0) 


(1.9) 


(9.2) 


(13.4) 


(6.6) 


(8.3) 


(5.7) 


(7.3) 


900 mg 


100 


100.1 


52.1 


24.0 


24.1 


29.8 


60.5 


95.1 




(0.0) 


(2.9) 


(9.3) 


(9.0) 


(8.1) 


(7.9) 


(7.6) 


(5.6) 


1200 mg 


100 


94.2 


54.0 


12.1 


10.5 


14.7 


47.6 


95.2 




(0.0) 


(2.0) 


(17.0) 


(5.5) 


(3.6) 


(4.3) 


(8.2) 


(8.8) 


1500 mg 


100 


100.8 


85.7 


13.3 


10.6 


15.4 


53.7 


96.9 




(0.0) 


(3.3) 


(13.2) 


(7.9) 


(1.7) 


(2.1) 


(5.7) 


(6.8) 


1800 mg 


1.00 


85.3 


15.6 


6.0 


8.4 


12.2 


49.5 


93.0 




(0.0) 


(11.5) 


(8.7) 


(1.7) 


(0.9) 


(1.4) 


(3.0) 


(6.6) 



As demonstrated b}^ tlie data in Table 8, a pharmaceutical composition 
comprising a CETP inhibitor can achieve a decrease in CETP activity' of at least about 10% 
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relative to pre-dose levels at a dose of 300 mg. For example, 6 hours after tlie 
administration of 300 mg of Compound I, CETP activity is about 80.5% of the pre-dose 
value. Tlierefore, CETP activity has decreased by about 19.5% following the administration 
of Compound I. 

5 Tlie data in Table 8 also demonstrates that a pharmaceutical composition 

comprising a CETP inhibitor can achieve a decrease in CETP activity of at least about 25% 
relative to pre-dose levels at a dose of 600 mg. For example, 6 hours after the 
administration of 600 mg of Compound I, CETP activity is only about 3 8% of the pre-dose 
, value. Therefore, CETP activity has decreased by about 62% following the administration 
10 of Compound I. 

Additionally, tlie data indicates that a pharmaceutical composition comprising a 
CETP inhibitor can achieve a decrease in CETP activity of at least about 35% relative to 
pre-dose CETP activity at a dose of 900 mg. For example, 4 hours after the administration 
of 900 mg of Compound I, CETP activity is only about 24% of the pre-dose value. Thus, 
15 CETP activity has decreased by about 76%. 

EXAMPLE 8 

In a similar study to that described in Example 6, the effect of food on the 
absorption of tlie active form of Compound I in Japanese male patients was identified in a 
20 study designed to compare the relative CETP activity following the oral administration of 
600 mg of Compound I witli and witliout food. 

Administration, dosing, and sampling schedules were commensurate witli tliose 
described in Examples 1 and 6. However, patients were administered 600 mg (ratlier tlian 
900 mg as in Example 6) of Compound I witli and witliout food. Patients were administered 
25 two tablets of 300 mg each. The tablets were prepared as described in Example 1 . 

Relative CETP activities (calculated as a percentage of baseline CETP activity) 
and standard deviations (SD) were measured, and the resulting data is summarized in Table 
9. 
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Table 9 - Relative CETP Activity 



Treatment 
Protocol 


Pre- 
dose 


CETP Activitj' Relative to Pre-d 


ose (standard deviation) 


Ih 


2h 


41i 


6h 


8h 


24 h 


Post- 
study 


Fed 


100 
(0.0) 


100.4 
(1.9) 


87.8 
(9.2) 


52.6 
(13.4) 


37.6 
(6.6) 


39.1 
(8.3) 


65.5 
(5.7) 


102.9 
(7.3) 


Fasted 


100 
(0.0) 


102.1 
(3.6) 


99.6 

(2.1) 


96.5 
(3.1) 


89.5 
(2.0) 


87.8 

(4.6) 


92.6 

(3.0) 


100.4 

(2.8) , 



A clear difference in CETP relative activity was observed when Compound I 
was administered with and without food, consistent with the results discussed in Example 2. 

5 Inliibition of CETP activity was much more marked in the fed treatment protocol as 

compared with the fasted treatment protocol. For example, between 4 and 24 hours post- 
dose, there was a significant decrease m CETP activity in the fed versus the fasted state. 
Specifically, the inhibition of CETP activity following the administration of Compound I 
with food reached its pealc at 6 hours post-administration with 37.6% CETP activity' relative 

1 0 to baseline, hi contrast, tlie inhibition of CETP activity following tlie administration of 

Compound 1 witliout food reached its pealc at 8 hours post-administration witli 87.8% CETP 
activity relative to baseline. Such a decrease in the relative CETP activity following tlie 
administration of Compoimd I witli food indicates increased bioavailability of the active 
form of tlie drug when administered with food as compared to the administration of the drug 

15 v/ithout food. . 

EXAMPLE 9 

This example illustrates the effect of the administration of Compound I on CETP 
activity and lipid levels in healthy individuals. 

20 About 200 volunteers (men and women) were randomized to receive placebo or 

to receive 300 mg (low dose), 600 mg (medium dose) or 900 mg (high dose) of Compound I 
per day for 4 weeks. Each patient took three tablets after breakfast each day for 4 weeks. 
Patients either tooktliree placebo tablets (placebo); one 300 mg tablet and two placebo 
tablets (low dose); two 300 mg tablets and one placebo tablet (medium dose); or three 300 

25 mg tablets (high dose). Tablet preparation was as described as in Example 1 . 

The testing period consisted of (a) a run-in period of 4 weeks, followed by (b) 4 
weeks of treatment, and (c) 4 weeks of monitoring. Blood samples were drawi after an 
ovemiglit fast For CETP activity assays, blood was drawn before Compound I intake and 
during and after treatment. HDL-C was determined with a heparin MnCh precipitation 
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reagent and LDL-C was calculated by the Friedewald fomiula {see^ de Grooth et al, supra). 
CETP activity was measured as described in Example 5, 

Table 10 describes the values of the assayed properties ((mean) ± standard 
deviation) at baseline (i.e., before administration of Compound I). Table 1 1 describes the 
5 absolute changes in tlie assayed properties after 4 weelcs of treatment. The data points for 
absolute changes jfrom baseline (i.e., before administration of Compound T) in CETP 
activity, total cholesterol (TC), HDL-C, LDL-C, and total cholesterol/HDL-C (TC/HDL-C) 
. ratio are provided below. Analysis was done by fitting an ANOVA model with separate 
treatment effects for the four groups (i.e., placebo, 300 mg, 600 mg, or 900 mg of 
10 Compound I). 



Table 10 - Baseline Characteristics 



Assayed 
Property 


Treatment Protocol 


Placebo 
(n=50) 


300 mg 
(n=48) 


600 mg 
(n=48) 


900 mg 
(n=52) 


CETP Activity 
(% of control) 


92.0±23.9 


90.0±1S.6 


89.9±17.7 


95.2±19.4 


TC (mmoI/L) 


5.6±1.1 


5.9±1.0 


5.7±1.0 


5.9±0.9 


HIj>L-'C 
(mmol/L) 


1.16±0.23 


i.l6±0.20 


1.21±0.25 


1.16±0.24 


LDL-C 

(mmoI/L) . 


3.8±1.0 


4.1±0.9 


3.7±0.9 


3.9±0.9 


TOHDL-C 
ratio 


5.0±1.4 


53±1.4 


4.9±1.3 


5.3±1.4 
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Table 11 - Absolute Changes in Assayed Properties According to Dose of iS'-[2-([[l-(2- 
ethylbut5l)cyclohex5^11carbonyllaaiino)pheiiyll 2-methyIpropanetluoate after 4 Weelcs 
Treatm ent 



Assnyed 
Jrropei ly 


Treatment Protocol 


Placebo 

\ll — Zi\J ) 


300 mg 


600 mg 


900 mg 


CETP Activity 
(% of control) 


0.9±13.2 


-15.4±11.9* 


-29.6±19.5* 


-37.2±17.6* 


TC (mmol/L) 


0.0±0.5 


-O.liO.5 


0.0±0.6 


0.0±0.6 


HDL-C 
(mmol/L) 


0.p4±0.15. 


0.18±0.15* 


0.32±0.22* 


0.40tfc0.29* 


LDL-C 
(mmoI/L) 


-0.1±0.5 


-0.2±0.5 


-0^0.6 


-0.3±0.6* 


TC/HDL-C 
ratio 


-0.2±0.6 


-0.7±0.8t 


-0.9±0.S* 


-1.2±0.7* 



* P<0.01; ^ P<0.001; * P<0.0001 (each group versus placebo) 



As demonstrated by tlie data in Tables 10 and 11, a pharmaceutical composition 
comprising a CETP inhibitor can achieve an increase in HDL-C levels of about 10?^, about 
1 5%, and about 20% at dose levels of 300 mg, 600 mg, and 900 mg of Compound I, 
respectively, following daily treatment for 4 weeks. For example, HDL-C levels were 

10 increased by about 15%, about 26%, and about 34% relative to baseline levels of tlie 300 
mg, 600 mg, and 900 mg treatment groups, respectively. 

Tables 1 0 and 1 1 also illustrate tliat tlie TC/HDL-C ratio can be decreased by 
about 5%, about 10%, and about 15% at dose levels of 300 mg, 600 mg, and 900 mg of 
Compound I, respectively, following daily treatment for 4 weeks. For example, the 

15 TC/HDL-C ratios were decreased by about 13%, about 1 8%, and about 23% relative to 
baseline levels of the 300 mg, 600 mg, and 900 mg treatment groups, respiectively. 

The data in Tables 1 0 and 11 also demonstrate fliat a pharmaceutical 
composition comprising a CETP inhibitor can achieve a decrease in CETP activity of at 
least about 10%, about 25%, and about 35% relative to pre-dose levels at a dose levels of 

20 300 mg, 600 mg, or 900 mg of the CETP inhibitor (e.g.. Compound I), respectively, 

following daily administration of the CETP inhibitor with food for 4 weeks. For example, 
CETP activity decreased by about 17%, about 33%, and about 39% relative to basehne 
levels of tlie 300 mg, 600 mg, and 900 mg treatment groups, respectively. 
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EXAMPLE 10 

The following example illustrates tlie metliod of manufacturing tlae formulation 
comprising 300 mg of Compound I described in Example 1. 
5 In Step 1 , Compound I was pulverized by jet mill. A particle size distribution of 

less tlian about 10 j.im (e.g., about '5 pm) of pulverized Compound I was tested by the use of 
an in-process control. 

In Step 2, the pulverized Compound I was mixed with crospovidone by drum 
mixer, resulting in a mixed powder. 

10 In Step 3, die mixed powder of Step 2 was passed through a screen #12 

approximately diree times. 

In Step 4, Ihe screened, mixed powder of Step 3 was pre-raixed by wet 

granulator. 

In Step 5, hydroxypropylmethylcellulose 2910 was dissolved in purified water 
15 using a propeUer mixer. 

In Step 6, the mixed powder of Step 4 was granulated using die solution of Step 
5 as a binder in tlie wet granulator. This step yielded four batches of granulated material. 

In Step 7, two of the four batches of granulated material of Step 6 were 
transferred to a fluidised bed dryer and dried. The process was repeated for the remaining 
20 two batches. 

In Step 8, tlie granulated material of Step 7 was passed through a screen #22. 
Moisture content and particle size distribution were tested by an in-process control. 

In Step 9, all of the dried granulated material of Step 8 was mixed by drum 

mixer. 

25 In Step 1 0, the granulated material of Step 9 was mixed with low substituted 

hydroxypropyl cellulose by drum mbcer to yield mixed granulated material. 

In Step 1 1, the mbced granulated material of Step 10 was mixed witli talc and 

magnesium stearate by dmm mixer. Content uniformity, specific volume, and angle of 

repose were tested by an-process control. 
30 In Step 12, the mbced granulated material was compressed by a tableting 

madiine. Content imiformity, tablet hardness, tiiiclaiess, and fiiability were assayed. 

Additionally, dissolution and weight variation tests were performed. 
/ This example demonstrates that a formulation comprising 3 00 mg Compound I, 

liydroxypropylmethyl cellulose 2910, talc, magnesium stearate, crospovidone, and low 
35 substituted hydroxypropyl cellulose (as described in Example 1) can be formed into an oral 

dosage form. 
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All references, including publications, patent applications, and patents, cited 
herein ai e hereby incorporated by reference to the same extent as if each reference were 
individually and specifically indicated to be incorporated by reference and were set fortli in 
its entirety herein. 

5 The use of tlie terms "a" and "an" and "the" and similar referents in the context 

of describing the invention (especially in tlie context of tlie following claims) are to be 
constaied to cover both the singular and the plural, unless otherwise indicated herein or 
clearly contradicted by context. Hie terms "comprising," "havmg," "including," and 
"containing" are to be construed as open-ended terms (i.e., meaning "including, but not 

10 limited to,") unless otherwise noted. Recitation of ranges of values herein are merely 
intended to serve as a shorthand method of referring individually to each separate value 
falling withm the range, unless otherwise indicated herein, and each separate value is 
incorporated into the specification as if it were individually recited herein. All methods 
described'herein can be performed in any suitable order unless otherwise indicated herein or 

15 otlierwise clearly contradicted by context. The use of any and all examples, or exemplary 
langu^e (e.g., "such as") provided herein, is intended merely to better illuminate tlie 
inveatition and does not pose a limitation on the scope of tlie invention unless otherwise 
claimed. No language in the specijBcation should be construed as indicating any non- 
claimed element as essential to the practice of the invention. 

20 Preferred embodiments of tliis invention are described herein, including the best 

mode Imown to tlie inventors for carrying out the invention. Variations of tiiose preferred 
embodiments may become apparent to tiiose of ordinary slcill in the art upon reading tlie 
foregoing description. Tlie inventors expect skilled artisans to employ such variations as 
appropriate, and tiie inventors intend for the invention to be practiced otiierwise flian as 

25 specifically described herein. Accordingly, tiiis invention includes aU modifications and 
equivalents of the subject matter recited m the claims appended hereto as permitted by 
applicable law. Moreover, any combination of the above-described elements in all possible 
variations tliereof is encompassed by the invention unless otherwise indicated herein or 
otherwise clearly contradicted by context 
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CLAIMS 

1. A pharmaceutical composition comprising a cholesteryl ester transfer protein 
inliibitor and crospovidone. 

2. The phamiaceutical composition of claim 1, wherein a major portion of the 
cholesteryl ester transfer protein is crystalline. 



3, The phamiaceutical composition of claim 1, wherein the cholesteryl ester 
10 transfer protein is substantially crystalline. 

4. Tlae pharmaceutical composition of claim 1, wherein the cholesteryl ester 
transfer protein is crystalline. 

15 5. A pharmaceutical composition comprising a substantially crystalline 

cholesteryl ester transfer protein inhibitor and a water-insoluble concentration-enhancing 
additive, wherein the cholesteryl ester transfer protein inhibitor has the structure of Formula 
I 

O 




Fomiula I 



or a prodmg compound, pharmaceutically acceptable salt, enantiomer, stereoisomer, hydrate, 
30 or solvate thereoj^ in which 
R represents 

a substituted or unsubstituted C3-10 cycloalkyl group or a substituted or 
unsubstitued C5.8 cycloalkenyl group; 
each of Xi, X2, X3, and X4 may be the same or different and represents 
35 a hydrogen atom; 

a halogen atom; 
aCMallcjdgroup; 
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a halo-Ci.4 allcyl group; 
a C 1-4 alkoxy group; 
a cyano group; 
anitrogroup; 
an acyl group; or 
an aryl group; and 
. Z represents 

a hydrogen atom; 
-YRi, wherein 

Y represents -CO- or -CS-, and 
Ri represents 

a substituted or unsubstitued straight chain or branched Ci-io 

allcyl group; 
a Ci-4 alkoxy group; 
a Ci-4 allcylthio group; 
a substituted or unsubstituted amino group; 
a substituted or unsubstituted ureido group; 
a substituted or unsubstituted Cs-iocycloallcyl group; 
a substituted or unsubstituted C3-10 C3/cloallvyl Cmo allcjd 
group; 

a substituted or unsubstituted aryl group; 
a substituted or unsubstituted arallcyl group; 
a substituted or unsubstituted arylalkenyl group; 
a substituted or unsubstituted arylthio group; 
a substituted or unsubstituted 5- or 6-membered heterocyclic 

group having 1-3 nitrogen, oxygen, or sulfur atoms; or 
a substituted or unsubstituted 5- or 6-membered 
heteroar^'laklyl group; or 

-S-R2, wherein 

R2 represents 

a substituted or unsubstituted Ci-4 allcyl group or 
a substituted or unsubstituted aryl group. 

6. Tlie composition of claim 5, wherein the cholesterol ester tiansfer protein 
inhibitor is crj'stalline. 
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7. The composition of claim 5, wherein tlie cholesterol ester transfer protein 
inhibitor and water-insoluble concentration-enhancing additive are in a weight ratio of about 
2:1 to about 9:1. 

5 8. The composition of claim 7, wherein the water-insoluble concentration- 

enhancing additive is crospovidone. 

9. The composition of claim 5, wherein the cholesteryl ester transfer protein 

inliibitor is a compound selected from tlie group consisting of 
10 N-(2-mercaptophenyI)-l -isopentylcyclohexanecarboxamide; 

N-(2-mercaptophenyl)- 1 -methylcyclohexanecarboxamide; 

N-(2-mercaptophenyl)-l-.isopentyIcyclopentanecarboxamide; 

N-(2-mercaptophenyl)- 1 -isopropylcy clohexanecarboxamide; 

N-(4,5-dicliloro-2-mercaptophen)d)-l-isopentylcyclohexanecarboxamide; 
1 5 N-(4,5-dichloro-2-mercaptophenyl)-l -isopentylcyclopentanecarboxamide; 

N-(2-mercapto-5-methylphenyl)-l -isopenlylcyclohexanecarboxamide; 

N-(2-mercapto-4-methylphenyl)-l-isopentylcyclohexanecarboxamide; 

S-[2-(l -isopentylcyclohexanecarbonylamino)phenyl] tiiioacetate; 

S-[2-(l -methyIcycIohe?i:anecarbonylaraino)phenyI] 2;i-dimeth3'lthiopropionate; 
20 S-[2-(l -isopent54cyclohexanecarbonylamino)phenyl] 2;2-dimethylthiopropionate; 

S-[2-(l-isopentylcyclohexanecarbonylaniino)phenyl] 2-acetylamino-3- 
phenyltliiopropionate; 

S-[2-(l -isopentylcyclohexanecarbonylamino)phen34] S-pjaidinetliiocarboxylate; 

S-[2-(l-isopentyIcyclohexanecarbonyIamino)phenyI] chlorothioacetate; 
25 S-[2-(l -isopentylcyclohexanecarbonylamino)phen3'l] metlioxj'thioacetate; 

S-[2-(l -isopentylcyclohexanecarbonylamino)phen5d] tihiopropionate; 

S-[2-(l -isopentyJc)/clohexanecarbonylamino)phenyI] phenoxytliioacetate; 

S-[2-(l-isopent5'lcyclohexanecarbon3'lamino)phenyl] 2-methyltliiopropionate; 

S-[2-(l-isopentylcycloh6xanecarbon3'lamino)pheny]] 4-chlorophenoxj^iioacetate; 
30 S-[2-(l -isopentylcyclohexanecarbonylamino)phenyl] cyclopropanethiocarboxj'late; 

S-[2-(l -isopentylcyclohexanecarbonylamino)phenyl] 2-acetylamino-4- 
caibamoylthiobutyrate; 

; S-[2-(l -isopent54cyclohexanecarbonylamino)phenyl] 2-hydrox5'-2-methylthiopropionate; 

S-[2-(l -isopentylcyclopentanecarbonyIamino)phenyl] 2^-dimetl\ylpropionate; 
35 2-[2-(l-isopeniylcyclopentanecarbonylamino)phenyl] tiiioacetate; 

S-[4,5-dichloro-2-(l -isopentylcyclohexanecarbonyIamino)phenyl] 2,2- 
dimethyltliiopropionate; 
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S-[4,5-didiIoro-2-(l-isopen1ylcyclopentanecarbonylamino)phenyl] 2,2- 

dimetlij4thiopropionate; 
S-[2-(l-isopenl5/lcylohexanecarbonylamino)-4-trifluoromethylph 

2,2diniethyltliiopropionate; 
5 O-mQthyl S-[2-(l-isopentylcyclohexanecarbonyIamino)phenyl] monotliiocarbonate; 
S-[2-(l-methylcyclohexaiiecarbonylaniino)phenyl] S-phenyl dithiocarbonate; 
S-[2-(l-isopentylcyclohexanecarbonylamino)phenyl] N-phenylthiocarbamate; 
S«[4^5.d2chIoro-2-(l -c3'clopropyIcycIohexanecarbonyIamino)phenyI] 2,2- 

dimethyMiiopropionate; 

10 S-[4,5-dichloro-2-(l -pentyltyclohexanecarbonylamino)phenyl] 2,2-dimethylthiopropionate; 
S-[4,5-dicliloro-2-(l -cyclopropylmetliylcyclohexanecarbonylamino)phenyl] 2,2- 

dimetliylthiopropionate; 
S-[4,5"dichloro-2-(l-cycloliexylmethylcyclohexanecarbonylam 
dimefhylthiopropionate; 
15 S-[4,5-dichIoro-2-(l-isopropylcycloliexanecarbonylamino)phenyl] 2,2- 
dimethylthiopropionate; 
S-[4,5-dichloro-2-(l-isopentylcycIoheptanecarbonylaniino)piienyl] 2,2- 

dimethj^ltliiopropionate; 
S-[4,5-dichloro-2-(l-isopentylcyclobutanecarbon34amino)phenyl] 2,2- 
20 dimetliylthiopropionate; 

S-[2-(l-isopeTitylcyclohexanecarbonylanmino)-4-nitrophenyl] 2;2-dimethylthiopropionate; 
S-[4-cyano-2-(l-isopentylcyclohexanecarbonyIamino)phenyl] 2,2-dimetliyltliiopropionate; 
S-[4-chloro-2-(l-isopent54cycIohexanecarbon3/lamino)phenyl] 2,2-dimetliylthiopropionate; 
S-[5-chloro-2-(l-isopentylcyclohexanecarbonylanino)phenyl] 2,2-diinetliyltliiopropionate; 
25 S-[4-fluoro-2-(l -isopent34cyclohexanecarbonylamino)phenyl] 2,2-diinethylthiopropionate; 
S.[4^5-(Jxfluoro-2-(l -isopentylcyclohexanecarbonylamino)phenyI] 2,2- 

dimethyWiiopropionate; 
S-[5-fluoro-2-(l-isopentylcyclohexanecarbonylamiiio)phenyl]2,2-dimetliyto^ 

N-(2-mercaptophenyl)- 1 -ethylcyclohexanecarboxamide; 
30 N-(2-raercaptophenyl)-l-propylcyclohexanecarboxamide; 

N-(2-mercaptophenyl)- l-bu1ylcyclohexanecarboxamide; 

N-(2-mercaptophcn3'l)- l"isobutylcyclohexanecarboxamide; 
. S-[2-(l -isopentylcyclohexanecarbonylamino)phenyl] cyclohexanetliiocarboxylate; 

S-[2-(l -isopent5'lcyclohexanecarbonylamino)phen3/l] thiobenzoate; 
35 S-[2-(l -isopent3'lcyclohexanecarbonyIamiiio)phenyl] 5-carboxytlaiopentanoate; 

S-[2-(l-.isopent54cyclohexanecarbonylamino)-4-methylphenyl] tliioacetate; 

N-(2-mercaptophenyl)-l-(2-ethylbut3'l)cyclohexanecarboxamide; 
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S-[2-([[l-(2-etIiylbutyl)cyclohexyl]cai-bonyl]aniino)phenyl] 2-metliylpropanethioate; 
S-[2-(l •■isobutylcyclohexanecarboiiylammo)phenyl] 2-metIiylthiopropionate; 
S-[2-[l-(2-ethylbutyl)cyclohexanecarbonylamino]phenyI] 1 -acet3'lpiperidine-4- 
thiocarboxylate; 

5 S-[2-[l-(2-etliylbutyl)cyclohexanecarbonylamino]phenyl] tliioacetate; 

S-[2-[l-(2-ethylbut>4)cyclohexanecarbonylamino]phenyl] 2,2-diinethylthiopropionate; 
S'7[2-[l-(2-ethylbutyl)cyclohexanecarbonylamino]phenyl] methoxythioacetate; 
S-[2-[l-(2"ethylbutyl)cyclohexanecarbonylamino]phen3'l] 2-hy(iroxy-2-methylpropionate; 
S-[2-[l-(2-ethylbutyl)cyclohexaiiecarbonylamino]phenyl] 4-chlorophenoxytliioacetate; 
10 S-[2-(l-isobutylcyclohexanecarbonylamino)phenyl] 4-chlorophenoxythioacetate; and 

S'-[2-(l-isobutylcycIohexanecarbonylaniino)phenyl] l-acetylpiperidine-4-tliiocarboxylate; 
or a prodrug compoimd, apharmaceutically acceptable salt, a hydrate, or a solvate thereof. 

10. The composition of claim 5, wherein the cholesteryl ester transfer protein 

15 inliibitor is a prodrug that forms 6'-[2-([[l-(2-etliyIbutyl)cyclohexyl]carbonyl]aniino)phenyl] 
tliiol in vivo. 

1 1 . The composition of claim 5, wherein tlie cholesteryl ester transfer protein 
inhibitor is iS'-[2-([[l-(2-ethylbut3'l)cyclohexyl]carbonyl]amino)phenyl] 2- 

20 methylpropanethioate. 

12. The composition of claim 1 1, wherein tlie cholester)'! ester transfer protem 
inhibitor is crystalline. 

25 13. Tlie composition of claim 1 1, wherein the cholesterol ester transfer protein 

inhibitor and tlie water-insoluble concentratioii-enliancing additive are in a weight ratio of 
about 2:1 to about 9:1. 

14. The composition of claim 13, wherein the water-insoluble concentration- 
30 enhancing additive is crospovidone. 

15. A metliod for the treatment or prophylaxis of a cardiovascular disorder in a 
mammal, which comprises administering to the mammal a tlierapeutically effective amount 
of a pharmaceutical composition of any one of claims 1-14. 

35 

1 6. Tlie method of claim 1 5, wherein the cardiovascular disorder is selected from 
tlie group consisting of atherosclerosis, peripheral vascular disease, dj'slipidemia. 
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hyperbetalipoproteinemia, hypoalphalipoproteinemia, hypercholesterolemia, 
hypertriglyceridemia, familial-hypercholesterolemia, angina, ischemia, cardiac ischemia, 
stroke, myocardial infarction, reperfusion injury, angioplastic restenosis, hypertension, and 
vasculai: complications of diabetes, obesity or endotoxemia, 

5 

17, The method of claim 15, wherein the cardiovascular disorder is selected from 
the group consisting of cardiovascular disease, coronary heart disease, coronary artery 
disease, hypoalphalipoproteinemia, hyperbetalipoproteinemia, hypercholesterolemia, 
hyperlipidemia, atherosclerosis, hypertension, hypertrigli^ceridemia, hyperhpidoprotememia, 
10 peripheral vascular disease, angina, ischemia, and myocardial infarction. 

.18. The method of claim 1 5, wherein a maximum concentration of Uie 
cholesteryl ester transfer protein inhibitor, or active form thereof; in the bloodstream of a 
mammal is at least about 0.35 |.ig/mL post-treatment relative to pretreatment when the 
15 cholesteryl ester transfer protein inhibitor is iS'-[2-([[l-(2- 

ethylbut54)cyclohexyl]carbonyl]amino)phenyl] 2-methylpropanethioate administered at a 
daily dose of 600 mg witli food. 

1 9. The method of claim 1 5, wherein a ma^iimum concentration of tlie 

20 cholesteryl ester transfer protein inhibitor, or active form thereof, in the bloodstream of a 
mammal is at least about 0.8 ixg/ivL post-treatment relative to pretreatment M'hen tlie 
cholesteryl ester transfer protein inhibitor is *S'-[2-([[l-(2- 

etlaylbutyI)cycIohexj'l]carbon34]amino)phenyI] 2-medi34propanetIiioate administered at a 
daily dose of 900 mg with food. 

25 

20. The method of claim 1 5, wherein an area under tlie plasma concentration- 
time curve AUCo^ of the cholesteryl ester transfer protein inliibitor, or active form thereof, 
in the bloodstream of a mammal is at least about 3.5 jig li/mL post-treatment relative to 
pretreatment when tlie cholester)^ ester transfer protein inliibitor is iS'-[2-([[l-(2- 

30 ethylbutyl)cyclohexyl]carbonyl]amino)phenyI] 2-methylpropanethioate administered at a 
daily dose of 600 mg with food. 

2 1 . The metliod of claim 1 5, wherein an area under tlie plasma concentration- 
time curve AUCo^ of the cholesteryl ester transfer protein inhibitor, or active form thereof 

35 in the bloodstream of a mammal is at least about 7.5 jig li/mL post treatment relative to 
pretreatment when tlie cholesferj'l ester transfer protein inhibitor is *S'-[2-([[I -(2- 
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etliyIbutyl)cycloIiexyl]carbonyl]amiuo)pIienyl] 2-methylpropanethioate administered at a 
daily dose of 900 mg with food. 

22. The metliod of claim 1 5, wherein cholesteryl ester transfer protein activity in 
5 the bloodstream of a mammal is inliibited post-treatment by at least about 25% relative to 
CETP activity prefcreatment when tlie cholesteryl ester transfer protein inhibitor is iS'-[2-([[l- 
(2-etliylbutyl)cyclohexyl]carbonyl]amino)phenyl] 2-metliylpropanethioate administered at a 
daily dose of 600 mg wifli food. 

10 23. The metliod of claim 1 5, wherein cholesteryl ester transfer protein activity in 

the bloodstream of a mammal is inliibited post-treatment by at least about 35% relative to 
CETP activity pretreatment when tlie cholesteryl ester transfer protein inhibitor is iS'-[2-([[l- 
(2-ethylbutyl)cyclohexyl]carbonyl]amino)phenyl] 2-methylpropanethioate administered at a 
daily dose of 900 mg with food. 
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